е JequinN ‘pL euinjoA 


ЭМИИУЗЭОНа Q31lN3lHO-LO3f8O • XS98€ 'S^ 986» LNSWAIddNS OVW ДІЛ 6861 НОНУИІ 


МАНСН 1989 


Сіаввіс ІВМ АТ 


о 
гә 
о 
о 
N 


0 "44 


Inside: Bonus All-Mac St 


>”) L 
BRL I ае -o Se МӨ) 


TOA E ИИ ТЕ 


B y 


п үр шш Е c || 


a ET i 


A McGRAW-HILL PUBLICATION 


Is the 286 dead? 


0 


2 


3 


5 


0 


03 


| 
| 
ES m 
АГ; 
\ 
- 
а 


) D 5. А./$4.50 IN CANADA 


0360-528 


nt (follows page 224) 


PRODUCT FOCUS 


E 


ВЕ ПЕМ VS 
Compaq & Ogivar | 
Portables | 


Advanced Floppy Disk 
Drive Controllers 


Programmers’ Text 
Editors 


Superbase 4 


= 
= 
= 
= 
2 


286 vs. 3865Х 


Do you really need an SX? 


Twinhead 
Superset 


IN DEPTH 
Object-Oriented Programming 


High-Speed Caches 
PC-Write 3.0 
Turbo EMS 


WHY YOU SHOULD 
CONSIDER THE 


DELL 386 SYSTEMS, 
DESPITE THEIR 
SUSPICIOUSLY LOW 


PRICES. 


ur 386-based systems are priced about 35% 
less than comparable systems-like Compaq's. 
Which may make you wonder if we've left some- 
thing important out. Like high performance. 

Well we haven't. 

In fact, these are among the fastest 386-based 
systems available. With more advanced features 
than you'd get in systems that list for up to 
$3000 more. 

Like Compaq s. 

For instance, our 20 MHz System 310 offers 
you the best value available in any 386-based sys- 
tem. PC Magazine (6/14/88) describes it as "fast 


enough to bum the sand off a desert floor” 


AND JF THAT SOUNDS FAST, 
Warr Тш, You See Our New 
25 MHz 386-Ваѕвр SYSTEM. 


At 25MHz, our new System 325 offers you the 
highest possible performance in a.386. Like the 
System 310, it utilizes the very latest technology, 
including the Intel 82385 Cache Memory Con- 
troller, advanced 32-bit architecture and high per- 
formance dives. And of course, both systems are 
fully IBM PC compatible. (For more detailed 
specifications, see the inside pages.) 

But speed isn't the only reason to buy from us. 


Or even the best reason. 


THE First PERSONAL 
COMPUTER ТНАТ% TRULY 
PERSONAL. 


Dell configures systems to your awn 


personal specifications. After an 


Circle 78 оп Reader Service Card 


DELL 
COMPUTER 
CORPORATION 


evaluation of your needs, we'll help you select 
the features that are right for you. After your 
system unit is custom built, we'll burn-in every- 
thing, add-in boards and all, to make sure the 
entire system works perfectly. 


TOLL-FREE SUPPORT AND ON-SITE 
SERVICE INCLUDED IN THE PRICE. 


Every Dell system includes the Dell System Ana- 
lyzer, a complete set of diagnostic tools. Which 
lets Dell's expert technicians resolve problems 
nght over the phone. This toll-free support serv- 
ice is available from 7 AM to 7PM (CT) every 
business day, at no extra charge. 

And if your system requires hands-on service, 
a technician will be at your location the next 
business day. At absolutely no charge to you? 
Because included in the price of your system 15 à 
full year of on-site service. 

But that's not all. You also get our 30-day 
money-back guarantee. As well as our one-year 


limited warranty on parts and workmanship. 


AND Ir You STILL THINK You СЕТ 
Wuat You Pay For, CONSIDER ІНІ5. 


When you buy or lease from Dell, you buy 
directly fromour manufacturing facility in Austin, 
Texas. Which means we eliminate dealer markups, 
allowing us to give you a lot more 386 for less. 

This same principle 15 behind 
all rhe Del] systems. Review them 
in detail. Then call us at (800) 
426-5150 to order the system 
that's nght for you. 
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TO ALLAY YOUR SUSPICIONS 


Your ЮТАТ, SATISFACTION 
Is GUARANTEED. 
Dell offers a complete line of systems, peripherals and 
software. 
And whatever you choose, you must be absolutely, 
totally satisfied with ir. [f not, simply tetum it within the 
first 30 daysfora money-back refund. No question: asked. 


We call this our Total Satisfaction Guarentee 


SUPPORT 15 
А FREE PHONE CALL AWAY. 


Also included из your system ptice ts our toll-free suppor 
line. It's open every business day from 7 AM to 7PM (СТ). 
Simply dial (800) 624-9896. 


On-SITE SERVICE Is INCLUDED 
IN YOUR SYSTEM PRICE. 
For those rare problems that can’t be handled over the 
phone, we'll send a service technician to your location 
by the next business day. At absolutely no charge to 
you? Because included m system price и а years worth of 


Dn-ste service. 


ONE-YEAR WARRANTY. 


Dell offers 2 one-year limited: warranty, which warrants 
each system we manufacture to be free of defects in 
materials and workmanship for one full year. During that 
period we will repair or replace any defective products 
retumed ro our factory. 

For a lot of companies, leasing our systems is an even 
better idea because of the cash flew and tax advantages. 
And we guarantee fixed rates, so you know exactly how 
muchto budget each month, We can even custom deugn 
а lease plan to fit the exact needs of your business. 

For the complere terms of our On-Site Service Con- 
tract, Satisfaction Guarantee, Warranty and leasing plans, 
write: Dell Computer Corporation, 9505 Arboretum Blyd.., 
Austin, Texas 78759-7299, 


Tue New 25 MHz 
386 SYSTEM 325. 


When you need the highest possible 


performance of any 385, this s the tech- 
nology of chaice. Running at 25 МНЕ, 
the { 2-а) fager ғар sie EE 
1055 1) ей speed, it 
wi offers шейк prki. 82387, Сасће 
Memory Controller and high perfor- 
mance disk drives. As a result, it gives 
you workstation-level performance for 
CAD/CAM and desktop publishing 
applications lt'salso especially effective 
25 а network file server, and more than 
capable of handling the most complex 
spreadsheets and databases. 


STANDARD FEATURES: 

"ше 80386 microprocessor шалп at 25 МН» 

*1 MB of RAM* expandable to 16 MB using a 
dedicated high speed 324и memory dot. 

* Advanced Intel 82385 Cache Memory 
Controller with 32 КВ of high speed static 
RAM cache, 

“Рас mode interleaved memory archiecrure 

• VGA systems include а high performance 16- 
bit video adapter 

* Socket for 25 MHz Intel 80387 or 25 МН: 
WEITER 2357 math coprocessor. 

*525"12 MB of 35* 144 MB diskette drive. 

* Dual diskette and hard disk drive controller. 

» Enhanced Юсу keyboard. 

* | parallel and 2 sena) ports. 

»200-watt powert sapply 

* 8 industry standard expansion slots. 

Options: 

* 25 MHz Inet 80187 math coprocessor. 

* | MB of 4 MB memory upgrade kr 

"2 MB or 8 MB memory expansion board kit 

әзі cau foras fom as 52457 Month, 


Syner 125 With Monitor & Adsptei 
Had Orsk Отту VGA Color Plus 
150 MB. пи 2501 | — $6,799 $749? 
222 МВ-18 о ESD) | $8,799 $9,099 


The Dell Sytem 325 san FCC Clas A dence, 
intended for business vse only. 


Tue Deut 20 MHz 
386 SYSTEM 310. 


For busnes users who need а 386 sys- 
tem, this is the best combination of per- 
formance and value available. Running 
at 20 MHz, this 32-bit system is faster 
than the ІВМ PS/2 Model 70 and the 
Compaq 386/20e. Since и has the ame 

high performance disk drives and Intel 
Advanced 82385 Cache Memory Con- 

troller as our Sysem 325, rt brings a new 

level of performance to complex spread- 

sheets and databases As you might expect, 
it runs windowed sofware at extremely 

high speed. Irs also well-suited for desk- 

top publishing applications, or as a ner- 

work file server. 


STANDARD FEATURES: 


* [nel 80386 microprocessor mnang at 20 MH 2. 

“| MB of RAM® expandable to 16 MB using a 
dedicated high speed 32-bit memory slot 

+ Advanced Intel 82385 Cache Memory 
Controller with 32 KB of highspeed stauc 
RAM cache. 

* Page mode interleaved memory architecture. 

* УСА systems include a high performance lé- 
bat video adapter. 

* Sacket for 20 MH? Intel 80387 or 20 MHz 
WEITER 3167 math coprocessor. 

= $25" 1.2 MB or $" 1.44 MB diskette drive. 

* Dual diskette and hard disk drive controller. 

~ Enhanced І0І-Кеу rd. 

s | parallel and Z serial ports. 

< 200 wait power supply. 

- $ industry standard expansion siots. 

OFTIONS: 

= 20 МН: inel 30387 math coprocessor. 

«1M Bord МВ memory upgrade Ки, 

* 2 MB or 8 MB memory expansion beard Ки. 

Of case for as dow as SII Month, 

System 100 With Hanar k Adapte 

Hard Disk Опа МСА Соки Pius 

40 MB-28 mi 


90 MB-18 ms ESDI 
150 MB-iB ms ESDI 
322 MB-18 тє ESDI 


жылды С. 


All prices snd specsic anon are шіуесі го change мио notice, Сей Lanner бе eerponsibie toe enar т rypographiy or photography ““Гуутепіз based ол à 36 month open-end lease 
In Canada, configutatebns and price? will vary Mitroiali. MS and Hi DOY же герге геа trademarks бөлей by Mictesolt Corp Sembieitrademarb ot enncerether than Dell Compuser 


Опе шеге Dnve 


THE Ови 20 МН? 
286 System 220. 


It’s an 80286 system that's as fast as most 
386 computers, But at less than half the 
рпсе. Which means you get the best 
price/períormance of any system. The 
System 220 runs at 20 MHz, with less 
than one wait state. lt also fearures com- 
plete comparibility with Microsoft М5- 
DOS and M5 05/2, plus a remarkably 
small footprint. The Каш 220 is the 
ideal executive workstation. 


STANDARD FEATURES: 


~ 80286 microprocessor running at 20 MHz. 

* 1 MB of RAM* capandable to 16 МВТ 
(8 МВ on system board}. 

* Page mode intedeaved memory archieciur. 

"ИМ 40 suppon for memory over | МВ. 

* Integrated diskette and УСА video controller 
on system board. 

= Socket for Intel 80287 math coprocessor 

* (ne 1.5" LH MB diskete drive- 

* integrated high performance hard disk inter: 
face on system board. 

«Enhanced ІП «еу keyboard. 

>} parallel and 2 serial ports integrated on 
sytiern board. 

= 3 full-sized industry standard етрағиэор stots 
availgble. 


Ortions: 
* Extemal 525" L2 MB diskette drive. 
*35* 144 MB diskene drive. 

«Intel 80287 math coprocessor. 

* | MB RAM upgrade kil. 

awi rase for ә how as $85 Monash 


With Monitor 


Disk Dives 


40 MB-29 mi 
Hard Disk 
100 MB-29 ms 

Hard Duk 


VGA Color Plus 


150 MB-18 ms ESD! 
322 MB-18 ma ESDI 


Tur Ови 12.5 MHz 
SvsTEM 200. 


A great value in a full-featured AT com- 
patible. An 80286 computer running at 
12.5 MHz, this computer is completely 
Microsoft MS-DOS and MS OS/2 com- 
patibic. The System 200 offers high speed 
drive options, indusuy standard com- 
patible BIOS and on-site service. As 
Executive Computing said of this com- 
puter's predecessor, “If faster processing 
me and low cost are rwo key issues 
affecting your purchase decision, this 
machine might be the ideal choice for 
your office: 


STANDARD FEATURES: 


"80284 microprocessor running ai 125 МН». 

«640 KB of RAM ы сел l6 МВТ (45 
МВТ on tytiem board). 

* Socket for Intel 80287 math coprocessor. 

*52$* 12 MB or 3.5" LH MB diskette те. 

* Dual diskette and hard disk drive controller, 

* Enhanced 101-629 keyboard. 

* | parallel and 2 semiat pom. 

= 200-wact power supply. 

* b industry standard expansion dots. 

OPTIONS: 

* intel 80287 math coprocessor. 

*512 КВ RAM upgrade kr. 

eel row for ш bes ar $99/ Mouth 


*PERFORMANCE ENHANCEMENTS 
(Systems 325, 310 AND 220): 
640 KB it avadable for programs and data, The 


oo KB кенге fou use by the syr 
tem ro enhance performance. 


"Оле IM BSPW hique азо availabality. 


System 200 With Maniot & Adapter 
Hard Disk Drives. | VGA Mono [УСА Color Plus 
40 МВ.23 m 6 
90 МВ-18 ms ESDI | $3,499 


51,999 
$5,999 


$6,299 


Corporation. "Service in remote locitians will mur additonal travel charges 
$51988 DELL COMPLTER CORPORATION. 


‚ PLEASE CALL 800-426-5150. 


LASER PRINTERS AND Mont. 
The obvious companion for a high performance Dell 
system i5 a Delt [aser or dot matrix printer. All printers 
come with 30-day maney-back guarantee. And be sure 
to ask about our software offerings, which include most 
popular third-pany applications as well as Dell Enhanced 


Operating system software, 


LASER PRINTERS. 
Laser System [50, 15 pages ре: minute: $5,995. 
Laser System 80,8 pages per minute: $3,295. 
Laser System 60, 6 pages per minute: $2,195. 


All Dell laser printers come with 1.5 МЕ RAM, full- 
page 300 DM graphics, and have 31 standard fonts {7 
resident and 24 down-loadable from diskette). Dell faser 
printers also provide Hewlett-Packard Laserler, Epson/FX, 


IBM Proprinter and Diablo 630 emulations. 


Пот MATRIX PRINTERS. 
Printer System 800: $699.95. 
Our highest resolution text and graphics, 24-pin dot matrix 
printer. Draft quahty at 200 cps. Letter quality at 66 cps. 
Parallel and senal interfaces. Wide carriage. 
Printer System 600: $493.95, 
9-ріп dot matrix, Draft quahty at 240 cps. Near-letter 
quality at 60 cps- Parallel interface. Wide carnage. 
Pnnter System 300: $199.95. 


ріп dot matrix. Draft quality at 144 cps. Near-letter 


quality at 36 eps. Four standard fonts. Parallel interface. 


Narrow camage. 
OPERATING SYSTEM SOFTWARE. 
Dell Enhanced Microsoft? MS-DOS* 3.3: $99 95 


Dell! Enhanced Microsoft MS-DOS 4.0. $119.95 
(Both MS-DOS versions with disk cache and atherutilities) 
Dell Enhanced MS* O5/2 Standard Edition 1.0: $324.95 


То Orpen, PLease САЦ. 


800-426-5150 


Ім CANADA, CALL 300-387-5752 
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PRODUCTS IN PERSPECTIVE 177 Laptop Dilemma 
| by Jeff Holtzman 
65 What's New The Compaq SLT/286 and 


the Ogivar 286 offer different 
97 Short Takes features for different needs. 


CarrierNET, when Carrier 


Current Technologies ' package 191 Advanced Floppy Disk 

works, it works well Drive Controllers 

Turbo EMS, almost-magic by Jeff Holizman 

EMS emulation from Lantana Installing the right disk controller 
PC-Write 3.0, lets you share information stored 
Quicksoft's now-serious product on incompatible disk formats. 
CCC Model 2400, Compu Com's 

2400-bps modem for $95 197 Extensible Text Editors 

Picture Publisher, for Programmers 

Astral 's image-editing package by Jon Udeil 


BRIEF, EMACS, and Epsilon 
are powerful embedded languages 


REVIEWS С OVER STORY that offer ultimate flexibility. 
Ы Üpscale Monto Battle of the Chips — 29 pu and the Mac 

by Steve Apiki page 274 by Ray Valdes 

and Stanford Diehl. XVT's libraries guarantee 

ain umm /— The 80286 vs. 80386, М, 

i and an early look 221 Superbase 4 

adds utility at two new by Nick Baran 

to a system. SX-based machines. An intriguing database 


program, but does it promise 
more than it can deliver? 


109 Computing atChaos Manor: | — Macinations: 
Chaos Manor Awards | 22 А Macintosh Retrospective 
by Jerry Pournelle : я —— by Don Crabb 
It was а very good year Е Иа А The Macintosh is five 
for computer users. aa 2: „=ч t years old. How has it affected 
> E. | -— the world of computers? 
Applications Plus: d = 158 --ЕШ г 
Trackball Madness d T - à : ; О5/2 Notebook: 
by Ezra Shapiro E : ү : Not Quite COMDEX/2 Yet 
A tale of woe that points out С = by Mark Minasi 
the short life span = 1 i On the trail of the first 
of some inpul devices. . Vf ' B = OS/2 applications. 


Down to Business: db : Pe _ АЖЫ COMI: 

What Hath COMDEX ! 2 n 3 The Protocol Pack 
Wrought? 2i. - by Brock N. Meeks 

by Wayne Rash Jr. SEN E | : In this look at X MODEM, 
All that glitters їп Las iad EF . file transfer protocols are put 
Vegas may be just another | i қ ) through their paces. 
COMDEX fact. = 
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IN DEPTH 


228 Introduction: 

Object-Oriented Programming 
231 What's in an Object? 
by Dave Thomas 
Object-oriented programming 
allows you to build custom 
applications from existing 
ones easily. 
245 Learning the Language 
by Peter Wegner 
Object-oriented languages 
may well become the standard 
method for programming 
in the 19905. 


FEATURES 


274 Cover Story 

Battle of the Chips 

by Frank Hayes 

The powerful 80386 
microprocessor and its 
stepchild, the 803865Х, 
take on the venerable 80286. 


HANDS ON 
281 Under the Hood: 
Caching in on Memory Systems 
by Brett Glass 
How do designers make fast 
CPUs run with almost no wait 
states, in spite of slow memory? 


Some Assembly Required: 
Trees ‘п Keys, Part 3 

by Rick Grehan 

In the final installment 

of this series, Rick discusses 
bringing the database together. 


MACINTOSH SUPPLEMENT № 
begins after page 224 


| Object-Oriented Programming/228 
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255 Separation of Powers 

by Mahesh H. Dodani, Charles 
E. Hughes, and J. Michael 
Mosheil 

The object-oriented paradigm 
shows great promise as the basis 
for achieving a mature user- 
interface technology. 

265 Тһе Next Step 

by Tom Thompson 
Object-oriented programming 
simplifies software development 
with the NeXT computer's 
NextStep. 

270 Object-Oriented Resources 
Languages, databases, 

and related products. 
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Introducing HiWIRE*Plus 


Wintek's smARTWORK*? 
pioneered low-cost printed- 
circuit-board CAD. Then HiWIRE 
set the standard for productivity 
and ease-of-use in schernatic 
capture. Now Wintek introduces 
HiWIRE-P1us, integrating 
HIWIRE’s schematic features 
with a powerful printed-circuit- 
design facility. 


Creating Schematics 


With HiWIRE-Plus, simply 
connect library symbols with 
wires and buses. Creating and 
changing symbols is fast and 
painless. Produce your drawing 
using a dot-matrix printer, laser 
printer, or pen plotter. 


Circuit-Board Design 


HIWIRE-Plus gives you all the 
design freedom you want: you 


choose the grid size, trace widths, 


and pad shapes. The board size 
and number of layers are vir- 
tually unlimited. HiWIRE-Plus is 


perfect for surface-mount, micro- 


strip, and ECL applications. 


Current Versions 
HIWIRE-Plus У 1.1916 
smARTWORK М 1,415 


Circle 270 on Reader Service Card 


- sum eS 
uM. ы.“ 
Vass 


HiWIRE-Plus Advantages 


[] One tool for schematics and 
printed-circuit artwork 


С Easy-to-learn menu-driven 
operation; complete docu- 
mentalion and tutorial 


(1 Schematic libraries with TTL, 
CMOS, ECL, ladder, micro- 
processor, and discrete 
components 

[] Netlist and bill-of-materials 
utilities included 

O Circuit boards up to 60x60 
inches and 256 layers 


С Variable grid size, trace width, 


and pad size ( 001” resolution) 


O РСВ library with DIPs, SIPs, 
SMDs, PGAs, TOs, and edge 
and D connectors 


L] Schematic-to-layout cross- 
checking 


O Design-rule checker 
(1 800 number for free support 


Hr cad "omARYTWCIKC, "Ainbek^, are} эз Tantak EQO Fr 
көргені ғатты ki Al Мое. Corporatio 


ntegrated Software for 
Schematics & PCB Artwork 


System Requirements 


О IBM PC, XT, AT, or PS/2 with 
512K RAM, printer port, color 
monitor, and CGA, EGA, or 
VGA graphics card 


(1 Microsoft Mouse 


O IBM ProPrinter or Epson 
dot-matrix printer, and/or 


С Houston Instrument or 
Hewlett-Packard pen plotter 


Higher Performance 
Better Value 


Still only $895, HiWIRE-Pius 
delivers quality schematics and 
PCB artwork. You don't need to 
guess if HiWIRE-Plus is right for 
you — we guarantee it! Try it for 
30 days at absolutely no risk. 
Call toll free today and put 
HiWIRE-Plus to work for you. 


Wintek Corporation 

1801 South Street 

Lafayette, Indiana 47904-2993 
(800) 742-6809 or 

(317) 742-8428 

FAX: (317) 448-4823 

Telex: 70-9079 

Europe: RIVA Ltd., England 

дм + hai 22666, ҒАХ: 0420 23700 


Australia: Entertainment Audio Pty Ltd., 
Phone: (08) 363-0454 
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The next 90 days will 
be historic in the 
operating-system wars 


ast month, | briefly examined 

the current fit between OS/2's 

Presentation Manager and 

ІВМ" Systems Application Ar- 
chitecture—IBM's grand scheme for top- 
to-bottom software uniformity. PM 
brings SAA tothe desktop. 

That's nice, you might say, but so 
what? Yes, it will be good to be able to 
share data transparently among all man- 
ner of True Blue machines. And yes, it 
will be а, plus to be able to sit down at al- 
most any IBM box and find a familiar- 
looking interface staring back at you. 

But (һе Macintosh 15 already more or 
less uniform within its own family and 
has been for some time. And the chaos of 
Unix 15 rapidly boiling down to a few 
major and reasonably similar choices. 
For example, X Windows is the underly- 
ing structure for AT&T/Sun's Open 
Look, the Open Software Foundation's 
OSF/Motif, Sony's NWS interface, and 
others. Apple has even announced X 
Windows for A/UX. 

Thus, an asset such as a standardized 
GUI (graphica] user interface)—while 
welcome and necessary—won't, by it- 
self, give OS/2 any particular edge. 

The edge—if there is to be one—will 
have to come from planned enhance- 
ments to OS/2. Ata recent two-day brief- 
ing staged by IBM and Microsoft, Steve 
Ballmer of Microsoft offered some 
glimpses into the future: 


* OS/2 will be made faster ("although 
people are surprised at how quick OS/2 
already is," Ballmer said). It will aiso be 
made smaller. “You can тип а functional 
О5/2 with 1.6 megabytes if you forgo the 
compatibility box or with about 4 mega- 
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OS/3 AND UNIX’S 
LAST, BEST HOPE 


bytes full-blown; and that compares well 
with other powerful operating systems,” 
he said. 

е The FAT (file-allocation table) File sys- 
tem will get an overhaul. "It can stand а 
scrub-up," Ballmer admitted. "We'll 
improve performance in file access and 
in smart caching ta produce a superfast, 
supercompetitive file system using the 
fastest techniques known to man." He's 
not one for understatement. 

* The eight-dot-three filename restric- 
tion will finally be lifted, allowing addi- 
tional attributes for items like subject, 
author, and file revision dates. 

e (08/2 will support larger disk volumes 
and provide standardized access to dif- 
ferent media, including WORM (write 
once, read many times) drives. 

• 05/2 LAN Manager enhancements 
will include services to enable you to 
browse a network's users, resources, and 
so forth, which сап be important оп very 
large systems; additional security ser- 
vices, additional program-to-program 
communications support; improvements 
in transport efficiency; and “full coordi- 
nation" with the planned file system en- 
hancements mentioned earlier. 

* And most significantly, within the 
next few months, we'll see the first tool- 
kits forOS/3, or 08/386, or whatever the 
80386-specific version of OS/2 will be 
called. This 1s the version we've all been 
waiting for—the version that wil! finally 
deliver on the full promise of OS/2. It 
will, of course, support a true flat ad- 
dress space; it will demand-page (in 4K- 
byte blocks); and it will offer "full 
binary compatibility with all 08/2 аррі- 
cations—al| OS/2 applications will run 
unchanged," Ballmer said, although 
they'll run faster, 

Best of all from a user's perspective, 
this new version of OS/2 will at last sup- 
port multiple concurrent DOS sessions, 
which will make the transition from 
DOS 10 OS/3 fairly painless and avoid 
the hassles and limitations of OS/2's cur- 
reni compatibility box. 


As for DOS extensions, watch for 
many of the enhancements listed above 
for OS/2 to show up in future versions of 
DOS. Many of them are already available 
from third parties anyway: Norton’s File 
Info lets you work around the eight-dot- 
three filename limits (albeit clumsily}. 
Many vendors offer add-on support for 
disk volumes larger than 32 megabytes. 
And there аге numerous solid multi- 
taskers available that work just fine with 
vanilla DOS. 

PM intentionally bearsa strong family 
resemblance tc DOS-based Microsoft 
Windows. Over time, the available DOS 
interfaces and PM will become even 
closer, partly to move DOS at least a ht- 
Це within the SAA fold, and partly for 
pure marketing reasons. "People can 
safely stick their toes in the GUI waters 
with Windows and migrate to 05/2 PM 
when their favorite applications show up 
there," Ballmer explains. 

А1! this makes DOS attractive in the 
short term, and Microsoft apparently 
concedes the point: Ballmer restated 
what BYTE's COMDEX polls have been 
telling us for some time—that it will be at 
least [991 before 05/2 will be able to 
pass DOS. 

But Unix is also an attractive alterna- 
tive. After years of ineffectual internal 
wrangling, the Unix community is fi- 
nally getting its acl together, Within the 
next few months, Unix will take its last, 
best shots at becoming a “mainstream” 
operating system outside of the academic 
and scientific venues. There will be a 
great deal of activity: Very soon, OSF 
will release its Motif user interface, fol- 
lowed by preliminary versions of OSF/1 
(its proprietary version of Unix); Next- 
Step will leave beta testing and ship ver- 
sion 1.0; AT&T will release its response 
to OSF; and more. 

Things are about to get very, very 
interesting. 

— Fred Langa 
Editor in Chief 
(BIX name "flanga ") 
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"Upgrade product of Uto year” 
AG Worl 


"Felitors' choice” в 
...РС Magazine 


Installed in minutes, the Renegade 386" motherboard turns any 
IBM PC, XT, AT or inexpensive clone into a powerful new computer, 
lightning fast with both old software AND new 05/2 releases. 


s this you? 
You would like to have extraordinary computing 
speed and power. You want number crunching ability. You 
need complex CAD capabilities. Or graphics. Or multi-tasking. 
And you haven't got it. (And you don't want to spend а 
fortune to replace good equipment with the newest standard.) 
Weep no more. You ean turn your present system into 
the latest, high-performance syster that will epeal or exceed 
the best of the new computers. 


Renegade 386; 
A new heart and brain for your computer. 


Renegade Technologies offers designers, engineers, 
architects, and computer-dependent businesses a simple and 
reliable alternative to obsolescence. Or the unreasonable 
expense ofa new system. 

Simply replace the"motherboard" of your present sys- 
tem with a Renegade 386" motherboard. 

It takes a screwdriver and less than 20 minutes. And 
costs but $1695. 

That's Huousands of dollars less than a new IBM System/2 
Model 80. 

But it gives you more than just the latest industry stan- 
dard. You can гип your old software on it. Probably anything 
you now use on your XT or AT. Big Blue сал? do that. 

You can use your present 16-bit peripherals. (If you've 
looked at PC "add-on" cards, you already know your old equip- 
ment would be useless.) 

But with Renegade 386™ you'll have to find some other 
excuse to throw away your current modem, network card, 
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EGA or disk controller 
cards. 

The Renegade 386™ 
board comes with an iron- 
clad one year limited 
waranty It uses genuine 
U.S. made Intel 386 chips 
and js designed and manu- 
factured in the U.S.A. 


h 


Multi-task with Lotus 2-3 and 


ater applications running sidedy by Hauppauge Computer 
side on the Microsoft Windows386 Works. Hauppauge isa 
desktop. major developer of software 


support for Microsoft and IBM products, and is producer of 
the highly respected Hauppauge 8087 or 80287 highspeed 
math coprocessors. Over 50,000 have been sold. 

Major computer magazine reviews in the last year have 
hailed our Hauppauge-made board as a major breakthrough 
in a high speed, high power, high performance upgrade 
product. 


Not an accelerator cord. Not a “turbo” gimmick. 
Renegade 386" gives you a full-featured 
new computer. 


Thanks to Renegade's 80386 microprocessor your com- 
puter will now boast a 32-bit data path —and a clock speed of 
16 MHz with zero wait state access. Up to 8 expansion slots 
are provided depending on your computer configuration. 

Your "new" computer also will now have | Megabyte 
of 100ns RAM. This is zot a naked board. And it also includes 
a32-bit high-speed RAM expansion slot which you can popu- 
late with up to £5 Mbytes of system memory. 


Іп practical terms that simply means that programs like 


Lotus 1-2-3 or new products like Foxbase 386, and almost any- 


thing else, wid! run faster than anything you have ever seen. 
Which is a minor problem for some folks who are playing 
computer games on company time. Renegade 386™ may run 
them at speeds far too fast for human reactions. 
The worldis not perfect. 
—— o Otherwise Renegade 
38015 perfectly com- 
patible with products 
like AutoCAD, Aldus 
PageMaker, Microsoft Win- 
dows, Ventura Publisher, 
the Novell Network and siz- 
zlers like Paradox 386. We 
havent yet found a popular 
program we cant run 
with it. 


Faster, easier preseniaMion grapidcs 
ith newest ifunre releases 


Power hungry? Equip Renegade 386" with 


even more RAM — without speed loss. 


Add up to 15 Mbytes of system memory with Renegade" 


expansion modules that plug right into your Renegade 386" 
92-bit expansion slot. And run with no loss of speed 
—something no IBM or Compaq model сап match. 

There's alot of confusion in computer claims, but the 
factis that with геу wait state, our 16 MHz is effectively the 
same as those highly touted machines running at 20 MHz 
with one wait state. 

So plugin Renegade™ expansion modules in 2-and 
4-Megabyte increments and run Windows 386 applications al 
the speed God intended. 


386 MotherBoard for the PC or С/ХТ....... | 
386 MotherBoard for the СУАТ,............ $1795 
386 MotherBoard/20 MHz for СУАТ ........ $2195 
Ibn RAM Board (2Міуе ce up to 10 Moyes) $195 
16 MHz 80387 math coprocessor ............. 5 
\6- bit em patas hard БК /йорру disk controller 5245 
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30 DAY TRIAL OFFER 
AND OUR 
NO-RISK GUARANTEE 


We understand perfectly that you have па reason 
о believe anything you read. Including this ad. (We 
read too.) 


So we invite you to evaluate the Renegade 386" 
yourself. Call and order one. We'll send it with detailed, 
clearinstructions. Use itin your own system, on your 
own work, for 30 days. Try it for brilliant presentation 
graphics, make massive and instant spreadsheet recal- 
culation, run huge memory-hungry CAD programs. 
Wringitout —on anything your software is upto. 

But don't stop there. Challenge your best. com- 
puter technician. Ora consultant whose opinion you 
value. Ask them to compare Renegade 386™ dollar for 
dollar, and feature forfeature, with the beston the 
market, 

After 30 days, if it isn't for you, for any reason, 
we'll take it back and write you a check immediately 
for your full purchase price. 

The risk is all ours. But we urge you not to wait. 
RAM chip prices are going up every day due to world 
wide chip shortages. We can guarantee this current 
price only if you order now. 


Сай toll-free today. You have nothing 
to lose but yesterday's computer system. 


1-800-426-2189 


Renecade 


TECHNOLOGIES 
fledmond, Weabinglon USA (200) 885-5700 


IBM PC, AT, ХТ, Personal System/2, Microsoft Windows 386, Poxbese 380, 
Ропајох 980, Роде Маке, 1-2-8, Novell Network, Yenturn Publisher, EGA, Intel, 


* = Hauppauge, Compaq and other brands and products are trademarks or 


ragistered traderaarks of their respective holders, 


er 
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Vermont 


Creative License. 


I: you've ever tried to combine 
windows, menus, forms, and text 
entry to create an effective user 
interface, you know how challenging 
it can be. 

Perhaps you've turned to a third- 
party library for help. Only to run into 
restrictions, limitations, and dead ends. 
So you had to compromise your design. 
Or modify the library source code. Or 
Start over. 

Which is precisely why we designed 
Vermont Views™, the new generation 
of Windows for Data®, the best-selling 
C library for user interfaces. 

Vermont Views offers unbridled, un- 
restricted creative license. 


The Human Interface Of 
Your Dreams 


Vermont Views offers an unparal- 
leled set of interface building blocks that 
you can combine in unlimited ways: 

№ Menus can be created іп any style 
you choose, made scrollable vertically 
and horizontally, and nested to any level. 
Features include n-th character selection, 
checkmarks, and unavailable items. 

B Data entry forms can be bigger 
than their display windows, have scroll- 
able regions for the entry of variable lines 
of items, lists of choices for data entry, 
context sensitive help, and special 
decimal, date, time, and toggle fields. 

Ш А mini word processor can be at- 
tached to a field window in a form or 


used as a pop-up note taker. 


You're In Charge 


Because you can write and attach 
functions to the beginning and end of 
menus, forms, fields, and to keys, you're 
always in control. 

Use these control functions to call up 
subsidiary forms and menus, change 
field values and the active field, exit or 
abort a form, do almost any task you can 
imagine. 

All interactive capabilities of Ver- 
mont Views use a unique system of ac- 
cessible keytables, so you can easily 
change or disable key assignments - even 
add to the functions provided for menus, 
forms, text entry, and windows. 


One For All 


Vermont Views is available for DOS, 
OS/2, UNIX, XENIX, and VMS. Main- 
tain the same user interface on all of these 
operating systems with the same source 
code. 

Vermont Views provides internation- 
al portability as well, with full support 
for IBM international characters, flexible 
date and time formats, and changeable 
decimal and thousands separators. 


Novice Or Expert 


Despite its depth and flexibility, Ver- 
mont Views is easy to learn and use. Each 
major facility is covered in a single, self- 


contained section of the manual, so you 
ory need to learn capabilities as you use 
them 

To help you become an expert in no 
time, we include a free copy of the Nor- 
ton Guides™ Engine and our own com- 
prehensive Pop-Up Reference™, You'll 
have immediate, on-line access to func- 
tion names, refererice pages, structures 
and tables. 


No-Time-Limit Guarantee 


We've only touched on a fraction of 
what makes Vermont Views special. The 
only way to know it is to use it. 

Try Vermont Views on your hardest 
problems. 

For as long as you want. At no risk. 

If not fully satisfied, return for a full 
refund. Anytime. 


To Order Today 
Call 1-800-848-1248 


Cali to order Vermont Views today. 
And we'll send your “creative license” 
right away. 

Prices: DOS $395; with Source $790. 
UNIX, XENIX, YMS, OS/2 please call. 


Pinnacle Meadows, Richford, VT 05476 


800-848-1248, 802-848-7731 Fax: 802-848-3502 Telex: 510-601-4160 УС5ОЕТ 
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MICROBYTES 


Staff-written highlights of developments in technology and the microcomputer industry, 


compiled from Microbytes Daily and BY TEweek reports 


TI's Prototype Transistor Takes a Quantum Leap 


L aptop supercomputers 
that run off flashlight 
batteries тау be the stuff of 
science fiction, but Texas In- 
struments has developed an 
experimental transistor that 
may very ме] make such 
advanced electronic devices 
possible within a decade. 

At the company's Dallas re- 
search center, physicists 
have built the world’s first 
quantum-effect transistor, a 
device that operates on a fun- 
damentally different prin- 
ciple than the transistors that 
currently make up our elec- 
tronic world, Quantum-effect 
devices potentially will fit 
100 times as many functions 
in the same space as, and 
consume far less power than, 
today's ICs. 

At dimensions less than 
0.02 micron, principles 
known as quantum mechan- 
ical effects dominate the be- 
havior of matter. The quan- 
tum transistor—called the 
bipolar resonant tunneling 
transistor—is the first semi- 
conductor to directly con- 
trol a quantum well, an al- 
most unimaginably thin 
layer that allows only elec- 
trons with certain energy 
levels to pass through. 

Quantum transistors have 
active regions that are about 
100 times smaller than the 
corresponding areas on a 
contemporary IC. These re- 
gions range between 10 and 
20 nanometers in size, 
which is about 10,000 times 
smaller than a human hair. 


And future generations of the 
devices will be even 
smaller. At these micro- 
scopic dimensions, elec- 
trons act more like waves 
than particles. They occupy 
discrete energy levels, known 
as bands, and resonate 
when they're confined to a 
region that's the size of 
their wavelength. These 
properties let quantum iran- 
sistors switch at speeds thou- 
sands of times faster than 
today's conventional devices. 
Transistors are made up 
of three parts: Current flows 
between ап smitter and a 
collector, controlled by a 
base. In standard transis- 
tors, the current flow 15 con- 
trolied by varying the volt- 
age that's applied to the base. 
The base controls physical 
barriers of semiconducting 
material called P-N junc- 
tions and depletion layers. 
T1 researchers say the 
breakthrough that made the 
quantum-effect transistor 
possible was the discovery of 
a means to directly control 
the tunneling current by 
modulating the voltage po- 
tential inside a quantum 
well, which is the device's 
base. The modulation takes 
place by putting a charge 
into the energy well at an 
energy level that's just 
below the energy level where 
the actual current "tun- 
nels" across the base from 
the emitter to the collector. 
The speed at which the 
current travels between the 


emitter and collector— 
known as transit speed—is 
several orders of magnitude 
faster in a quantum transistor 
than in today's conventional 
devices, TI researchers say. 
The TI scientists estimate 
that the transit speed is in 
quadrillionths of a second. 

The quantum transistor, 
which is only a laboratory 
prototype now, was fabri- 
cated using a combination of 
gallium arsenide, alumi- 
num gallium arsenide, and 
indium gallium arsenide. 

Practical applications for 
the quantum transistor are at 
least 10 years away. And 
before the transistor can be 
commercially feasible, 
techniques will have to be de- 
veloped to manufacture and 
interconnect the tiny struc- 
tures reliably in production 
quantities. Moreover, TI sci- 
entists admit that quantum 
transistors will require the 
development of “whole new 
circuit architectures.” But 
they predict that once the 
problems are solved, the cost 
of quantum transistors will 
quickly compete with that of 
conventional devices. 

Meanwhile, ТІ is touting 
quantum transistors as the 
next generation of solid- 
state devices. George Heil- 
meier, the company's chief 
technical officer, says that 
“comparing quantum effect 
devices with today’s semi- 
conductors is like compar- 
ing semiconductors with vac- 
uum tubes.” 


Don’t Worry About the Bus, Some Say 


гот operating systems 
to interfaces to file for- 
mats, the microcomputer 
industry is uniquely confus- 
ing. Industry executives say 


things should straighten out 
in the next year or so. But 
one much-publicized issue du 
jour isn't confusing at all, 
say some industry leaders, 


and that’s personal com- 
puter bus architectures. 
Micro Channel or the 
EISA (for extended industry 
continued 


* Expenditures for re- 
search and development 
in the U.S. will reach 
$129 billion this vear, 
according to a report 
from Battelle (Columbus, 
OH). That's an increase | 
of 3.4 percent, or about 
$4 billion, over wbat 

the National Science 
Foundation says was 
spent on R&D in 1988. 
Battelle's forecast says 
American industry will 
fund most of thal re- 
search, to the tune of 
$92 billion. The remain- 
ing spare change will 
come from academic in- 
stitutions, nonprofit 
organizations, and the 
federal government. 

* Texas Instruments 
and Hitachi have agreed 


| to work together to de- 


velop a new series of 16- 
megabit DRAM cir- 
cuits. The American and 
Japanese chip giants say 
they'll jointly design 
technology that both 
can use. As part of the 
deal, each company will 
have access to the other's 
DRAM technology "as 
it relates to 16-megabit 
development," a TI 
spokesperson said. While 
some Japanese compa- 
nies are currently sam- 
pling 4-megabit memory 
chips, Fujitsu recently 
publicly detailed its de- 
sign for 64-megabit 
DRAMs. 
e Bill Gates put it 
down as ho-hum, but 
what do other industry 
captains say about the 
NeXT computer? 
Apple’s John Sculley said 
that if anyone can pull 
off a start-up company 
continued 


MARCH 1989 +> BY TE Н 


NANOBYTES 


successfully, it's Steve 
Jobs. But Sculley said it 
will be at least a few 
years before NeXT be- 
comes a competitive 
threat. “The key will be 
software. Many of the 
technical features [of the 
hardware} are not new 
to the industry." Regard- 
ing Jobs's prediction 

that the Macintosh will 
start to decline in the 
1990s, Sculley said, "I 
have a lot of respect for 
Steve, but his track 
record on predicting the 
Macintosh is not as good 
as his track record on 
creating new products. 
The Macintosh will 

only get better." 

"We'll compare it to 
Sun's mid-1989 product 
and we'll compare 
apples to apples," said 
Scott McNealy of Sun 


Microsystems. Sun is ex- 


pected to announce, any 
day, week, or month 
now, a “desktop work- 
station" that, if vou lis- 
ten Io rumors, will be 
so good that it will take 
people away from the 
Мас Ji, the Personal 
YAX, souped-up PCs, 
and other systems aimed 
at number- and image- 
intensive applications, 

“The only thing I see 
in NeXT that's really 
unique is the operating 
system. The hardware 
features may appear on 
other machines before 
NeXT is even on the 
market,” said Steve Dow 
of Calera Recognition 
Systems. 

Reese Jones of Far- 
allon, which develops 
Macintosh products, 
said he thinks program- 
mers will like the NeXT 
cube. He cited the 
Display PostScript im- 
aping model as a very àt- 
tractive feature. Go's 
Jerry Kaplan said he 
thinks NeXT's "great- 


continued 
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standard architecture) bus? 
It's not so confusing after 
all, said industry heavy- 
weights at the recent PC Out- 
look conference in San 
Francisco. Tandy Corp.'s 
John Roach dismissed al! 
the "vapor talk" in the 
micromedia about the "bus 
wars." "Users don't need to 
worry about the bus, any- 


way, yet we continue to de- 
bate and debate and de- 
bate," he said. 

Roach suggested that 
companies should "do more 
strategizing within rather 
than in full view of our cus- 
tomers." Microsoft chair- 
man Bill Gates agreed that 
the bus architecture has no 
effect on software compati- 


bility and is therefore not 
very important to users. Rod 
Canion of Compaq, figured 
to be the ringleader behind 
EISA, agreed with that, but 
he put in a plug for 32-bit bus 
architectures, which he said 
will be more important in the 
1990s, when mainframe/ 
personal computer connec- 
tivity becomes widespread. 


“Chasing After Change”: Life Gets Harder 
for Software Developers 


espite mostly glowing 

predictions of comput- 
ing in the next decade, in- 
dustry executives at the ге- 
cent PC Outlook conference 
agreed that the lag in soft- 
ware development will get 
worse. Developers at the con- 
ference talked about the 
overwhelming complexity of 
designing new software ap- 
plications for today's market. 

The problem is keeping 

up with the competing hard- 
ware and operating system 
platforms as well as design- 
ing for graphical interfaces. 
Jerry Kaplan, CEO of Go 
Corp. and a former execu- 
tive at Lotus, pointed out that 
Lotus 1-2-3 version 3 is 
actually six different prod- 
ucts because of the different 
operating systems it will run 
under (including DOS, 
05/2, and Unix). Kaplan 


said that small software 
companies are faced with tre- 
mendous financial risks if 
they pick the wrong environ- 
ment for their application. 
The problem is largely 
caused by hardware vendors 
“chasing after annual 
change" to differentiate 
themselves, thus making it 
hard for software developers 
to keep up, says Adele 
Goldberg of ParcPlace Sys- 
tems. Goldberg aiso blamed 
the lack of software tools for 
allowing one application to 
work on multiple platforms. 
Software developers face 
a tough challenge. But as 
Reese Jones of Farallon 
Computing put it, "There 
will be no more home-run 
products, We can't do that 
anymore." The trick is to 
work on small pieces incre- 
mentally. Developers need 


to continue working in small 
teams. Throwing lots of 
people al a project doesn't 
work. And companies will 
have to hope they chose the 
right environment for their 
product, he said. 

Software companies have 
learned from the famous de- 
lays at Lotus and А shton- 
Tate. Companies will be 
more cautious about pre- 
announcing upcoming prod- 
ucts and providing time- 
tables for their availability, 
and they will, in general, 
be more tight-lipped about 
their plans. This may be 
tough for the press covering 
these subjects, but it cer- 
tainly will help software 
companies avoid the embar- 
rassment that Lotus and Ash- 
ton-Tate have had to face 
because of products missing 
announced shipping dates. 


Kodak Packs 4 Million Pixels onto Image Sensor Chip 


C apping a five-year de- 
velopment effort in elec- 
tronic imaging, Eastman 
Kodak has announced a 4- 
million-pixel image sensor 
chip that could have long- 
term implications for both 
commercial and consumer 
applications. Officially 
dubbed the K AF-4200 Full- 
Frame Imager, the chip is 
similar in design to charge- 
coupled device (CCD) sen- 
sors used in such applications 
as TV cameras. But there's 

à very large resolution 
difference. 


А typical CCD chip in a 
consumer-type video camera 
has а resolution of 510 by 
389 pixels, while the Kodak 
chip has a resolution of 
2048 by 2048 pixels. This re- 
sults in "near-photograph- 
ic" quality, and it’s all 
packed onto a package 
that's just 19 millimeters 
square. 

But the KAF-4200 isn't 
designed for full-motion 
video. Using a pair of 20- 
MHz output channels, it's ca- 
pable of delivering on]y 10 
frames per second, well 


below the 30 frames per 
second required for full 
motion. 

Potential applications for 
the chip are numerous, in- 
cluding ultrahigh-resolution 
scanners and ultrahigh-qual- 
ity electronic still cameras. 
Consumer applications, how- 
ever, аге Many years away, 
largely because of the KAF- 
4200's price. Although 
Kodak hasn't announced a 
price yet, a similar chip 
with 1.7 million pixels sells 
for $25,000 for perfect 


cantinurd 


Youre looking at something you wont see 
anywhere else. 

Its called QB Advisor. A remarkable new 
hypertext electronic manual that can make you 
instantly more productive, even if you dont know 
the first thing about programming, QB Advisor 
actually lets you experiment by cutting and past- 
ing useful sample programs nght into your pro- 
gramming window, Only Microsoft has it. Only 
Microsoft could. And ts. just one of the things yarll 
leam about new Microsoft® QuickBASIC version 45 
for IBM® PCs and compatibles. 

Another is the step-by-step tutorial that actu- 
ally takes you throughevery -- of programming 
by working you through a complete program. 

And QB Express—the interactive way to 
learn all about your programming environment in 
a matter of minutes—not hours. 

Microsoft QuickBASIC also comes with 
Fasy Menus that let you develop programs with 


For more information сай (800) 511-1261. Customers in Canada, сау (415) 673-7639. Outede North America, call (206) 882 


a minimum number of menu choices, Context- 
sensitive Help for immediate help with error 
messages and variables by simply — a — 
or clicking a mouse. Anda built- 
in debugger that lets you see Tx 
exactly what your program 18 | 
doing, as it’s doing tt 

Best of all, Microsoft Quick 
BASIC is packed with enough 
ұу to handle whatever prob- 

ems drove you to program- 

ming in the first place. Fact is, 
it translates your program into executable code at 
an incredible 150,000 lines per minute. 

Microsoft QuickBASIC version 4.5. If program- 
ming is the only way out, this is the easiest way in. 


Making it all make sense: 


661 Е Copyright 1989 Microsoft Согрогэпоп. АН nghis reserved. Microsaft 


and the Micrsoft loge are registered wekmarka and Making т. e make sense 16 a trademara ed Mieresoít Corgarabinit. = isa ез ah trademark of International Business Machines Corpnraban. 
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est innovation was the 
deal with IBM.” Kaplan 
also said that NeXT may 
have an uphill battle 
trying to capture users 
who don't care about 
programming as well as 
scientists who don't care 
about high-level interface 
tools. 

"Steve is king of ease 
of use," said Adele Gold- 
berg of ParcPlace Sys- 
tems, adding that the 
main feature of the 


NextStep operating envi- 


ronment is “putting 
control on the desktop.“ 
* Vendors like Aldus, 
Ashion-Tate, and Inter- 
leaf have been working 
| with DECwindows for 
several months now, say 
DEC officials. DECwin- 
dows is "quite porta- 
ble," said DECwindows 
team leader Scott 
McGregor. DECwindows 
applications will be 
ported to the 08/2 envi- 
ronment once his team 
knows what users want, 
McGregor said. 
* Prentice-Hall (Engle- 
wood Cliffs, NJ) is fin- 
ishing up publication of 
two 10-volume series of 
AT&T documentation 
to go with version 3.2 of 
Unix System V. One 
sei covers plain Unix; the 
other, Unix for 80386- 
based systems. 
* Computer software 
and computer systems 
were two of the "worst 
performing industry 
groups" during 1988, 
according to a report re- 
leased by Standard & 
| Poor's. Collective finan- 
cial performance of 
software companies fell 
13 percent last year (2 
percent better than gold 
mining), while compa- 
nies involved in computer 
systems declined by 3.6 
| percent, S&P analysts 
said. On the happy side 
of that scale, with gains 
continued 
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chips, with the price poing as 
low as $1000 for chips with 
defective pixels. A Kodak 
spokesperson said the price 
for the KAF-4200 is “likely” 
to be somewhere in the 
$50,000 to $100,000 range. 
That will limit its initia! ap- 
plications primarily to the 
military and to sophisti- 
cated applications, such as 
medical imaging. 

Dr. Michael McCreary, 
manager of product develop- 
ment for Kodak's Micro- 


electronics Division, told 
Microbytes Daily that one 
of the reasons the chip will 
be so expensive ts that the 
yield of perfect chips during 
the manufacturing process 
is extremely low, In addition 
to the problems of produc- 
ing a chip with 4, 194,304 
perfect individual micro- 
scopic diodes on а 19-mm 
square, the fabrication pro- 
cess has to be held io close 
tolerances to eliminate 
what's called “dark cur- 


rent," spurious noise in the 
semiconductor substrate that 
causes bright speckles in 
the image. 

Kodak had planned to 
start shipping samples of the 
chip in January, with full- 
fledged production scheduled 
by the middle of this year, 
the company said. 

For further information, 
contact Éastman Kodak, Mi- 
croelectronics Technology 
Division, Rochester, NY 
14650, (716) 477-7053. 


Novell to Offer Tool for Distributed Processing 


ovell plans to soon of- 
fer a software 100] that 
will help programmers de- 
velop applications that fea- 
ture distributed processing. 
The new NetWare RPC (for 
remote procedure call) is a 
C preprocessor and a set of 
network-specific library 
files designed for various 
network protocols. Net- 
Ware RPC 15 actually a 
Novell version of a product 
developed and already being 
sold by Netwise (Boulder, 
CO). NetWare RPC ts sched- 
uled to be available in the 
first quarter of 1990 for both 
DOS and OS/2. 

In designing a distrib- 
uted-processing or client/ 
server application, a pro- 
grammer will divide the ap- 
plication so that part of it 
will run on a user's work- 
station (the client side) and 
part on a central file server. 
With Netware RPC, the 


programmer will not have to 
be concerned with any of 

the communications-oriented 
code that is needed by each 
particular type of network 
operating system. For ex- 
ample, the programmer 
could use а single set of net- 
work functions and compile 
an application to run on a 
NETBIOS-compatible net- 
work. Later, the program- 
mer could recompile the pro- 
gram with a different 

library file to have the appli- 
cation run on a network that 
uses OS/2's Named Pipes 
protocol or the Sockets pro- 
tocol used іп Berkeley Unix. 
Jn addition to these library 
files, Netwise will also have 
library files for the TCP/IP 
protocol used in Unix and the 
SPX protocol used by 

Novell. A library file for 
IBM's APPC protocol used 
in its System Network Archi- 
tecture is scheduled to be 


available next year. 

Initially, Novell will of- 
fer only the SPX library file. 
Developers, however, will 
be able to obtain the other 
network protocol files di- 
rectly from Netwise. Also, 
Netwise's own version of 
the product, called RPC 
Tool, is available for sev- 
eral environments, including 
DOS, OS/2, Unix, and 
DEC VMS. The DOS version 
starts at $1250; the OS/2 
version, $1750. When the 
Novell version of the prod- 
uct becomes available 
(planned for the first quar- 
ter of 1989), the DOS version 
will sell for $950; the OS/2 
version will sell for $1750. 

For further information, 
contact Novell, 122 East 
1700 $1., Р.О. Box 5900, 
Provo, UT 84601, (800) 453- 
1267, ог Netwise, 4745 
Walnut St., Boulder, CO 
80301, (303) 442-8280. 


Different Drum Uses Computer, Radio Waves 


magine playing a 

Beethoven sonata witha 
pair of drumsticks. The Ю- 
cation and force of the drum- 
stick as it strikes the drum 
determines the tempo and the 
shape of the notes played in 
the sonata. Or, if you can 
write music, imagine com- 
posing a piece for an orches- 
tra and then adding expres- 
sion and tempo with a pair of 


drumsticks. That's what 
Max Mathews’s Radio Drum 
is all about. 

Mathews, a former Bell 
Labs scientist specializing in 
acoustics, retired last year 
to join Stanford's Center for 
Computer Research in 
Music and Acoustics 
(CCRMA, pronounced 
"karma" ). Actually, the 
Radio Drum was invented 


by R. A. Boie, Mathews's 
former colleague at AT&T. 
But it is based on a concept 
developed by Mathews, 
who hopes it will become a 
commercial product. 

The drum is a sheet of 
metal, approximately 18 
inches square, covering an 
array of radio sensors. [n re- 
sponse to how the player 

continued 
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Allthehorsepowerintheworld | 3 i 
is useless until you can get at it. 

Introducing new Microsoft? 
QuickC® version 20. The fastest, 
easiest way to master all the power 
and glory of C. Frankly nobody but 
Microsoft packs thus many exclu- 
sive features into a single package 

For starters, theres QC Adviso 
—a new hypertext electronic zen E" 
ual that teaches, helps and guides |Б 
you on screen. It even lets уои cut. | 
and paste sample programs, so you 
can leam C the easy way. m чї 

By exam ple. New Microsoft QuickC 2.0. Zero to expert m record time. 

And"C For Y ourself,” our detailed book Andspeaking of development, its in-line 
of C fundamentals that'll give you more assembler lets you write assembly code 
in-depth programming lessons. You'll find ^ within your C code for more efficient pro- 
one in every box. grams. Plus its the only integrated debug- 

With Microsoft QuickC, you can ease рег that lets you simultaneously debug С 
into C with Easy Menus to help youwrite ала your in-line assembler. Talk about 


your first C programs, then advance to Full convenience. It even supports all memory 
Menus to access the fullthrottle potential models within the integrated environment. 


of C. Youll be up to speed in no time. For all the details, call us at (800) 541- 
And speaking of speed, QuickC has 1261. The new Microsoft QuickC. 

enough muscle for incremental compiling Get it. And break a few speed limits. 

and linking at an incredible 25,000 lines per = 

minute—so it'll make short work of any de- j 

velopment you have in mind. Making itall make sense: 
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in performance, were 
textiles, retail food 
chains, shoes, tobacco, 
and manufactured 
housing. 

* Apple II designer/ 
industry icon/electronics 
whiz-guy Steve Wozniak 
sat in as disc jockey for 
the morning drive-time 
slot at a San Jose, Cali- 
fornia, radio station re- 
cently, apparently to 
good reviews. Woz, who 
also cofounded Apple 
Computer, produced two 
rock festivals, and re- 
cently coauthored what 
may be the worst collec- 
tion of computer jokes 
ever published, hosted 
the morning spot on 
KSJO, an FM rock sta- 
tion. It was a one-day- 
only gig; the usual disc 
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positions and strikes the 
drumsticks, these sensors 
send signals to а D/A dala 
acquisition board in the 
computer. The computer 
stores these signals in mem- 
ory and uses them to modif y 
the frequencies and dura- 
tion of the notes played in a 
score of music, which is 
also stored in the computer. 
The resulting signals are 
sent via à MIDI interface 
card to an electronic music 
synthesizer for playback. 
Mathews's original drum 
used strain gauges to deter- 
mine the deflection of the 
drum membrane after each 
strike of the drumstick. The 
radio-wave model, developed 
by Boie at AT&T, allows 
more precise modulation of 
the sound. 

The Radio Drum per- 
forms the role of a conductor 
of a symphony. Mathews 
calls the software that inter- 
prets the signals from the 


Wherever your business takes you, take along 


the WorldPort 24007" Portable Modem, Leaving 
the office doesn’t have to mean leaving behind 
the world of high-speed, 2400 bps communica- 


tions. Worldwide, in virtually every situation, 


including hotel rooms and phone booths, your 
ability to communicate clearly and efficiently 


remains inlact. 


Representing the cutting edge of modem tech- 


Bell and CCITT standards, direct connect and 
acoustic interface (300 and 1200 bps), battery 
power, shirt pocket size, and a tiny price. 


Radio Drum the conductor 
program. The drum allows 
the performer to modify the 
tempo and tone of the lines 
ofthe composition stored in 
memory. The scores for any 
number of instruments can 
be stored, so the Radio 
Drum can conduct an entire 
orchestra, Tempo is con- 
trolled by the frequency with 
which you strike the drum. 
Each strike of the drum rep- 
resents a beat in the musical 
score. Using the conductor 
program, you can add the 
beats to the composition as 
desired. As you strike the 
drum, the beats are then 
played sequentially. Each 
beat can represent any num- 
ber of instruments. The 
tone, O г "shape," of the note 
is controlled by moving the 
second drumstick in the 
horizontal and vertical 
dimensions of the drum sur- 
face (the horizontal or x- 
axis controls bass, and the 


vertical axis controls 
treble). 

The Radio Drum allows 
the performer to play elec- 
tronic music without using 
the keyboard of the synthe- 
sizer. Mathews says a syn- 
thesizer played on a keyboard 
always sounds like a key- 
board. The Radio Drum lets 
you modulate tones much 
more flexibly than with a 
keyboard, he says. And you 
don't have to be an accom- 
plished pianist to play the 
Radio Drum. 

Currently, Mathews has 
the Radio Drum hooked up 
to a Data Translation acqui- 
sition board in an IBM PC- 
compatible. The conductor 
software can be used with 
Mathews's own text editor 
for entering scores or with a 
more elegant scoring pro- 
gram developed by Dr. Le- 
land Smith of Stanford (and 
marketed by Passport Design 


contimad 


the office. On the road. Or at home. For more 


Іп fact, the WorldPort moderns are the ultimate 
for hoth portable and desktop applications. And 


the WorldPort 2400 comes with Carbon Сору 
PLUS™ communications software, for even 


greater value. 


nology, the WorldPort line of portable modems 


combine a broad range of features that bring 
you the best value in modems today. Features 


if you want a modem that works where you do, 
put the WorldPort Series to work for you. In 


information about our Іші line of WorldPort 

modems, or the name of your nearest dealer, 

call us al 800-541-0345. (In New York, 516- 
261-0423.) 


Touchbase Sysiems, inc, 
150 Laurel Avenue 
Northport, NY 11768 
(516) 261-0422 

TELEX: 6502848020 
FAX: (516) 754-3491 


WorldPort 2400 15 а trademark of Touchbase Systems, Ic. Carbon Cooy PLUS is a trademark of Maridisn Technology, Inc. 
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in a revalntio 


t last, the Disk Pack gives 
you everything you've al- 
ways wished for in a data 


storage system. The speed and high 
storage capacity of a hard drive. The 
ease and convenience of a floppy disk- 
ette. And the safety of a tape backup. 
All wrapped up in a state-of-the-art 
rugged unil, about the size ofa paper- 
back book. Designed to make your life 
а lot simpler and more secure. 


True portability is here 
Just picture this: With the Disk Pack 
you carry your whole work environ- 
ment with you, wherever you go. All 
your files, all your data stay orga- 
nized and configured just the way you 

> created them. Between 
| your office and remote 
sites. Or home. Or an- 
other department. You 
can even mail a Disk 
_ Pack. It's that 
SA rugged. 


ШЕ The ish Pack frees 
уок from ibe constraints 


P of jilted computers Your ibale 
mark cod ronient fits fw tbe palm of your band, 


Total security for your data 
Simply slide out a Disk Pack module 
and lock away your entire business 
customer base and payroll figures in 
a drawer оғ safe. Same for lawyer, 


es of power 


Reach for ultimate portability * 


banker or accountant sensitive data 
and Uncle Sam confidential informa- 
lion. All fully secured in a snap. 


Get fail data portability and security on 
the computer of your chee. Macintasb, 
PC Compatiite or РУ2 


Blazing speed 
Rock-solid reliability 
Limitless expansion 
Breakthrough technology makes the 

Disk Pack four to five times more 
reliable than other removable prod- 
ucts. Access times 45 low as 13 ms 
make jt one of the fastest hard drives 
on the market. The Disk Pack doesnt 
limit you to a single storage capacily 
either. You can interchange 20- 40- 
80- or I20-MByte modules in your 
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For more information сай 


1-800-322-474 
Disk pack” 


The new standard іп data storage technology 
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speed ] and security 
onary, removable hard drive. 


system and between systems. Link 
modules up for a whopping Half- 
GByte + of on-line dala Store them 
for unlimited off-line data. And do 
lightning-fast data backups. 


That's nol all. The Disk Pack turns a 
shared computer into your fully per- 
sonal machine within seconds. It’s 
ideal for space grabbing applications 
such as color graphics, CAD, or 
music. One Disk Pack module does 
the job of | 
100 diskettes. 
Ten times 
faster. And with 
a lot less hassle. 


And thanks to 
theDiskPacks — | 

Тіс 1956 Pack іс ides far |, 
unique archi- data security іссе тү | 
tecture, you'll cad forget about accidental or 
use it equally имени Айа fons. 
well on any Mac, Apple, PC-compati- 
е PS/2 computer. It's that advanced. 


the USA, contact , TH. (33) 1 4852 19 E 


21? Quai de Stalingrad 92134 Issy, France 
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jockey, a shock-jock by 
the name of Perry 
Stone, was On vacation. 
According to KSJO sta- 
tion manager David Bar- 
onfeld, the phone re- 
sponse to Woz was 
“really excellent.” 

* A kind and gentle 
correction: Interstate 
Electronics (Anaheim, 


CA) wrote, most politely, 


and without even a hint 
of the “пуаһ-пуаһ” tone 
we hear so often when 
we goof up, to tell us of 
an error in our Septem- 


ber 1988 Microbyte on its 


chip set and 80- 
MFLOPS boards (page 
12). We stated that the 
Analog Devices 32-bit 
digital signal processors 
being used by Interstate 
are limited to Fixed- 
continued 
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of Half Moon Bay, CA, as 
Score). Mathews has also 
written an improvisation 
program for the Radio 
Drum; it allows you to play 
music interactively, without 
first entering a musical 
score. One drumstick con- 
trols the sequence up and 
down the musical scale; the 
other controls the interval. 


Mathews hopes to de- 
velop a commercial version 
of the Radio Drum that will 
produce MIDI interface sig- 
nals directly, eliminating 
the need for the data acquisi- 
tion board. The MIDI 
model would allow the user 
to play the Radio Drum di- 
rectly connected to a synthe- 
sizer or to send the MIDI 


signals to the Conductor Pro- 
gram for use in composi- 
tion. It would also allow the 
drum to be used with any 
brand of computer. 

For further information, 
contact Max Mathews at the 
Center for Computer Re- 
search in Music and Acous- 
tics, Stanford University, 
Stanford, CA 94305. 


Analysts, Developments Offer Bright Chips Forecast 


emory chips will re- 

main a dynamic mar- 
ket, spurred by innovative 
designs, greater densities, 
and growing demand, a 
group of industry watchers 
we heard recently agreed. 
Ata panel convened in New 
York by Hitachi America, 
analysts predicted that the 
current shortage in DRAM 
chips will be over by the 
middle of this year. 


The rosiest projection for 
the chip industry was deliv- 
ered by Dan Klesken of 
Montgomery Securities (San 
Francisca): He predicted 
that total DRAM shipments 
would surge from 52.7 tera- 
bytes in 1988 to 480 terabytes 
in 1992, an increase of over 
nine times, fueled by grow- 
ing demand for personal 
computers, laser printers, 
and fax machines and by 


the emergence of such higb- 
tech consumer products as 
digital VCRs and high-defi- 
nition TV. By 1995, Kles- 
ken said, 25 percent of 
DRAMs will be used for 
consumer products, 65 per- 
cent for microcomputers 
and peripherals, and only 10 
percent for minicomputers 
and mainframes. 

Klesken, however, cau- 

continued 


We Can Put You On The Right Trail With Four 
HIGH PERFORMANCE PRODUCTS!! 


MODEL 9000 (ЕХЕҘРКОМ 


MODEL PCSS-8I INTELLIGENT 


e MPU PROGRAMMER 3 e SERIAL CARD 


= Fastest programmer on ihe market. + 8 Ca-processor driven 55232 
• Quick & intelligent programming channalsícard. 
algorithms. * 1-8 cards per computer. 
* Supports megabil eproms. е BIOS Enhancement Software 
* Programs largest variety of chips in- included. 
cluding Prom replacements, Eproms, е Eliminates host processor 
EEProms and MPU's. overhead. 
* 32-2048KByte butter memory. 
* May be used standalone in 
custom application. 


MODEL РС$5-8Х MULTIPORT 
@ SERIAL BOARD 


= а 8 RS232 ports рег card (optional 4 port). 
Een 5——- ~ е All 8 ports 100% DOS compatible. 
атас. me [P7 • 32ports may be added to a PC. 
CAM amas * Optional RS422to 4000 ft. 
» interrupt driven BIOS Enhancement Soft- 
ware included. 


2 MODEL ROMX-2XL 4 
ә EPROM EMULATOR 


* Emulates 2716-27010 eproms. 

е 256K to 1024K memory available. 

* Battery backed up, auto emulate on power-up. 
+ Low-cost, pays for itself an first project. 

* Free 19.2K Serial Communications Software. 


DEVELOPMENT HARDWARE & SOFTWARE 
P.O. Box 2310; Bay St. Loule, MB 29521.2310 USA, 
ORDER TOLL FREE 1-500-255-Q TEK (4895) FAX: 1-601-487-0545 
MS a Technics! Support. 101-447-5048. 
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The easy way to move files between the 514” world of PCs, and the 
31^" world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 


Because your PCs, PS/2s, 3865 and 
laptops all talk to different floppy disk 
sizes and formats, they can become 
frustrating is/ands of information. 

For the simplest way іс get files back 
and forth, just install Sysgen’s Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
are three ways to simplify your life in 
а multi-computer office. 


Solution 1: Oor |) 
Bridge-File 5.25 
floppy disk drive. 


А best seller, with over 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 


Trademarks Syagen, Andge- Fite, Omni-Bri 
Repstcred Тада IBI Intemetonal ну v 
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"| РС, and you can read 


n Ine; PS/2—1etematüonal Business Machines Co poration, 
МЫЛ ке тори 


about its small footprint, ease of use, 
and dual density capacity of 360Kb 
and L2Mb. (IBM's drive is twice 
the size, yet stores only one-fourth 
the data.) 

Every Р5/2 user deserves this easy 
connection to the world of PCs. 


And here's the ideal кышу | 
Тһе Omni-Bridge » 
Controller. 


Controls up to four AME 
drives, so уои can mix SN 
and match 514" 3У and me 
floppy tape drives as you need. This 
hot card gives you big storage, plus 
twice the floppy disk and floppy tape 
transfer performance rates! At only 

$95, this is a winner. 


Solution 2: Our Bridge-File 3.5 
floppy disk drive. | 
т 


You get720Kb И 
апа 1.44Mb capacities. 7 
Connect it to any 


TE Get your computers talking. 

Call the Sysgen Hotline for the 

name of your nearest dealer. 
1-800-821-215І. 


SYSGEN 


N COR Р О К > А Т ЕП 


" Gibraltar Drive, Milpitas, CA 95035 
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and write files from 
PS/2s, 3865, laptops, and other 
37" machines. 

Now all your PCs can share files 
with your newer systems. 
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point arithmetic. “Not 
true," says Interstate. 
"The Analog Devices 
chip sets being used in 
our QUEN family proces- 
sors perform both 

fixed- and floating-point 
| arithmetic." We stand 
corrected and apologetic. 
* Scan this deal: 
Microtek (Torrance, CA) 
is tossing in some fine 
software witli its Macin- 
tosh scanners. Buy à 
Microtek gray-scale scan- 
ner (MSF-400G, MSF- 
MSF-300QS, ar MSF- 
3000) and you'll get a 
free copy of Silicon 
Beach's Digital Dark- 
room. Тһе company 

said it will also bundle іп 
a free SuperPaint 2.0 

| with every Mac scanner. 
* Several software pub- 
lishers were quick to state 
their support for 

DEC's new desktop 
computers. Oracle said 
its relationa! DBMS will 
be available on the new 
VAXstations and DECsta- 
tions, under VMS, 
Ultrix, and MS-DOS; 
Autodesk will port 
AutoCAD to the RISC- 

| based DECstation 3100; 
LSI Logic will offer its 

| Modular Design Envi- 

| ronment (for engineering 
ASIC designs) on the 
3100; and Mathsoft is 
moving its MathStation 
problem solver/document 
producer to the new 
DECstations and УАХ- 
stations. 

* Silicon Graphics 
(Mountain View, СА) 
says it has so far 

shipped 1000 Personal 
Iris systems. As we ге- 


ported here when the ma- | 


chine was announced 

last October, the $16,000 
Personal Iris represents 

| a substantial drop in cost 
for a three-dimensional 
graphics workstation. 
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tioned that chip makers may 
not be able to meet new de- 
mand unless they raise levels 
of capital investment. Be- 
tween now and 1990 alone, 
he said, the equivalent of 11 
major fabrication plants run- 
ning round the clock must 
be brought on line, at an in- 
vestment of over $5 billion, 
and chip yields must more 
than double. But he doubted 
that U.S. chip makers wil] 
gain in the market, predict- 
ing instead they will retain 
their current share of 15 
percent to 20 percent, or at 
best 25 percent. 

The picture for Asian 
producers is different: Capi- 
tal investment by Japanese 
chip makers is still two anda 
half times greater than by 
0,5. companies, he said, and 
Korean manufacturers—es- 


hree-dimenstonal im- 

aging and animation has 
comprised a small, expen- 
sive, and very specialized 
segment of the computer 
hardware and software mar- 
ket. But there are signs that 
three-dimensiona! technol- 
Ogy this year will begin to 
emerge into the mainstream 
of personal computing. 
And one af the big players in 
this small field will be 
Wavefront Technologies 
(Santa Barbara, CA). 

You've probably seen 

Wavefront's work on TV 
commercials and network 
spots, most notably during 
last year's Summer Olym- 
pics. Most of the slick graph- 
ics NBC used in the sum- 
mer games were created on à 
Silicon Graphics machine 


pecially Samsung, Goldstar, 
and Hyundai—are pouring 
billions of dollars into devel- 
oping capacity. 

Analyst Amy Wohl, of 
Wohl Associates (Bala Cyn- 
wyd, PA), said she sees 
hope in EEPROM chips, say- 
ing they will resolve the 
age-old “duality” of mem- 
ory—the division between 
volatile and permanent 

е. 

Recent technical devel- 
opments signify that innova- 
tion wil] continue to drive 
the chip industry. Hitachi has 
confirmed that it is working 
опа 16-megabit CMOS 
DRAM and has offered tan- 
talizing glimpses of other fu- 
ture developments: 100- 
megabit DR AMs and chips 
based on superconducting 
ceramics. Researchers at the 


Mainstream Will Look More Three-Dimensional 


using Wavefront's three- 
dimensional animation 
software. 

While the big push for 
"fancy pictures" in 3-D 
came from Hollywood, 
Wavefront's cofounders ВИ 
Kovacs and Larry Barels 
say that scientific and engi- 
neering computing—not the 
entertainment industry— will 
bring 3-D into the 
mainstream. 

People in the technical 
market aren't interested in 
theatrical animation. 
Thev're interested іп "de- 
scribing their problem,“ 
says Kovacs. They can get 
part of the way with CAD 
and finite-element analysis. 
But to achieve true, realis- 
tic modeling of a physical de- 
sign, either you construct a 


TECHNOLOGY NEWS WANTED. T he news staff at BYTE is 
interested in hearing about new technological and scientific de- 
velopments that might have an impact on microcomputers and 
the people who use them. If you know af advances or projects 


relevant to microcomputing, please contact the Microbytes staff 


at (603) 924-9281, send mail on BIX to Microbwes, or write to 
us ar One Phoenix Mill Lane, Peterborough, NH 03458. An 


electronic version of Microbytes, which of fers a wider variety of 


computer-related news on a daily basis, is available on BIX. 


company's lab cautioned 
that developments in materi- 
als physics will be neces- 
sary to achieve these aims. 
IBM and Texas Instru- 
ments both recently claimed 
breakthroughs in chip tech- 
nalogy. IBM researchers said 
they have devised a way, 
using advanced hthographic 
techniques such as electron 
beams or x-rays, to make 
CMOS chips with circuits 
one-quarter of a micron 
wide, permitting transistors 
thai switch 30 billion times 
per second and chips with 
up to 256 megabits of stor- 
age. And TI said it has built 
the world’s first quantum- 
effect transistors, which oc- 
cupy 100 times less space 
and switch thousands of 
times faster than the transis- 
tors used in today’s ICs. 


physical model or you use 
three-dimensional render- 
ing, 1n which you add color, 
shading, and texture to the 
wire-frame or line image, 
and then apply motion to il. 

With sophisticated three- 
dimensional graphics hard- 
ware like the Silicon Graph- 
ics Personal Iris, priced 
under $30,000, the oppor- 
tunity is there to make three- 
dimensional modeling and 
animation available to a much 
broader base of users. The 
missing link is affordable 
software. Wavefront's cur- 
rent software costs in the 
neighborhood of $40,000. 
Pixar (San Rafael, CA), 
which is à competitor of 
Wavefront, offers a complete 
hardware and software sys- 
tem priced over $60,000. 

The next step is to offer 
products at a rnuch lower cost 
with easier user interfaces. 
Wecan expect these kinds of 
products to emerge some 
time this year, Barels expects 
IBM to offer three-dimen- 
sional capabilities on its RT 
PC, using a Silicon Graph- 
ics add-in board and Graph- 
ics Library. 
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AST makes the fastest and highest-quality desktop + need to manage your small business or home office, 
computers in the business world. One of them is 7 , or use it as a node in a loca] area network. 
right for you. Whether you need a personal com- * Our Most Powerful Wonders. For high-speed 
puter for imt office work, engineering, desktop CAD/CAM/CAE, multitasking, multiuser environ- 
publishing, financial analysis ments and LAN file service, choose AST's top per- 
or running yourbusiness at — ^ forming systems. The 25 MHz AST Premium 386/25 
«ec home, you can count on AST and 20 MHz AST Premium/386C bringthe highest 
to fit your desktop size, your - performance to your sophisticated 386-CPU based 
budget and your need for " applications 
ultimate speed. Our Most Versatile Wonder. If you have to 
Our Newest Wonders. If choose one computer that satisfies permer 
you want extra performance and high quality the broadest range of needs, let it Атан 


without spending а lot of money, try our newest be the AST Premium/286. Perfect Top Rated 
computers — the AST. Premium® 386/16 and the for flying through word processing, 

AST Bravo/286. Our cache-based AST Premium large spreadsheets and even techni- | 

386/16 makes,386™-CPU computing available to cal applications, it's the industry's 

even the. most cost-conscious budget. And the AST award-winner for 286 performance and value. | 
Вгауо/ 286 is all the AT’ compatible power you Our Smallest Wonders. When your desktop space 


a "Source: PC Week, Nov. 14, 1988 AST, AST logo and AST Premium registered trademarks AST Research, Inc. Б1384 and BO3865X trademarks intel Cc 
2” " ` А AST markets products workhwide — in Europe aod rhe Middle East call 44 1 568 4390, in Japan c 
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PIS МИ: 


ІЗ m “AST Premium. Us: E 


Extra value, qualily Executive styiing ue xi ind dustry | State-ol-the-ar 
and AT-compallbility and tesi-provén АТ - “Einnar lor genera! | eglutlan tor ultimate 
for business or rampalihbillty ina 71 tusiness and technical | LAM fila carvice and 


home office use. розгегіші 286 computer. ла applications. CAD/CAM/CAE. 


is limited, but your appetite for speed and power 
isn't, the AST Premium Workstation/386SX and the 
AST Premium Workstation/286 
offer test-proven compatibility 
you can rely on. These sleek, 
small-sized wonders are the qual- 
ity answer to cost-effective, high- 
performance desktop computing. 2. 

AST Service, Support And Reliability — The 
Eighth Wonder. Тһе AST logo means quality prod- , 
ucts and service. In fact, PC Week recently named = 
AST first in technical support, over Сотрад® +, 
and ІВМ?" 5 у 2 2" 

For the products and service that will make you the 
next wonder of the world, ask for AST Computers. 
‚ Рог more information, call (714) 863-0181 and ask , 

for operator BB6 , use our Bulletin Board Service. , 

‚ү number (714) 852-1872, ог fill out ће coupon. - 04 
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‚ [AST Research, inc. 2121 Alton, frvine, CA 92714-4992. Attn: МС. 
4 


O Please send me information on AST vompulers. 
С Please have an AST representative call me. 

Jam Ч anendusyr C a reseller. 

Name 

Те 

Company 

Address 

City/State/Zip 

Phane 
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RESEARCHING. . 


Times Have Changed. Ал , 


ж 


| other product and brand rumes are trademarks and registered trademarks of their respective companies. Copyrigu © 1989 AST Research, Inic_All rights reserved. 


1 3 818 0710; ін thé Far East call qur Hong Kong office 852 5 806 4333; іп Сацайа cálL 416 826-7514. 
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үүле AST Premium 
AST Premium/386C AST Premium 386/16 Workstation/386S X 
Multiuser, multitasking ^ Cathe-based, true 32- Executive styling 
385-CPU powerhouse Bit, 3886 CPU processing іп 2 cost-effective, 
with integrated cache tor sophisticated, yet entry-level 386- 
architecture, artordable computing. CPU system, 
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Why the FREE 
Inmac catalog is the 
| computer accessory 
you'll value most. 


You get *a store 


in a drawer." 

Page after page of PC products that 
make work easier, more effective. AI 
your fingertips, when you wish. 


Plaintalk makes 

it all easy. 

Spacesavers, workstations, cables, 
disks. All explained in simple language 
& pictured as you'd use ‘em. Call with 
any questions; Our informed staff helps 
you ger the right item, instant credit, 
fast delivery. 

The final decision 

15 yours. 

Unlike some catalog firms, Inmac lets 
you decide when you're satished with a 


product. A promise we back up with 
ironclad guarantees. 


Call now toll free: 
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95/2 Common Sense 

Didn't it occur to you that if Mark Mina- 
si's absurd claim (“The Good News and 
the Bad News," October 1988) that 
"background OS/2 processes slow down 
by a factor of 10 to 500 times" was even 
remotely realistic, others would have al- 
ready noticed? А 10-second compile, for 
example, that suddenly started taking an 
hour would be fairly obvious, it seems to 
me. 

it hasn't been noticed because it 
doesn't happen. There have been a lot of 
ridiculous benchmarks over the years, 
but these were some of the most 
egregious. 

Siring compares and such all run at 
exactly the same speed on а given pro- 
cessor, по matter what the operating sys- 
tem, [f you think you see a difference 
under OS/2, it’s only because you don’t 
get an infinitely large and instanta- 
neously available time slice. When, as in 
Minasi's cases, the benchmark execution 
times are on the same order as these 
scheduling characteristics, of course the 
results are nonsensical. 

In а multitasking system, when and 
how much of the processor you get de- 
pends on the relative level of competition 
for resources, the task switch time, and 
the scheduling parameters. For example, 
if you have too many processes chasing 
too little RAM, any multitasking operat- 
ing system will thrash, producing a very 
sudden and dramatic decline ia through- 
put. (For OS/2 1.0 with the compatibility 
box, the threshold appears to be just 
below 2 megabytes.) Also, it's well 
known that getting in and out of read 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. We 
can print listings and tables along with a 
dener if they are short and legible, Address 
correspondence то Leners Editor, BYTE, 


One Phoenix Mill Lane, Peterborough, 
NH 03458. 

Because of space limitations, we reserve 
the right io edit letters, Generally, it takes 
four тәнін from the time we receive a letter 
until we publish if. 


ETTERS 


mode on an 80286 is expensive, but this 
is hardly the fault of OS/2. (Switching 
between protected processes or threads is 
quite fast.) 

05/2 may have its warts, and if Minasi 
is suggesting that the scheduling param- 
eters (e.g., the way priority is calculated) 
should be tweaked, he тау be right. But 
on other than toy problems, I think most 
designers are finding that OS/2’s supe- 
rior kernel services (especially multi- 
threading) make significant perfor- 
mance gains easy to achieve. 

Douglas A. Hamilton 
Wayland, MA 


Others have noticed. Page 63 of the No- 
vember 1987 PC Tech Journal showed а 
test wherein a large assembly language 
program was run through MASM under 
different circumstances. The people 
there found that running the assembler in 
the background while running the BRIEF 
text editor in the compatibility box іп the 
foreground slowed down the compile by 
4640 percent. Not all DOS programs 
cause this ef fect—1 suspect и is the con- 
stant keyboard polling of most text editors 
that causes the damage. 

For some reason, # found that VEDIT 
slowed down the background more than 
IBM's Personal Editor, which in turn 
slowed down the background more than 
BRIEF, The bottom line is that you те not 
going to use the compatibility box any 
more than you have го. 

“Nonsensical” is a term that's mean- 
ing ful only when there is common sense 
af some kind. Мо one yet has common 
sense about OS/2, because it's so new. 
it's the common sense that Um trying to 
help establish. 

Your comment about the 2-megabyte 
value іп OS/2 1.0 is well taken but really 
doesn't apply, because the test was done 
оп а 4-тедаһуіе machine and swapping 
was disabled. 

I never disagreed with your contention 
thar “switching between protected pro- 
cesses or threads is quite fast.” By now, 
you have seen my November 1988 col- 
итп, where I discuss that. 

confirmed 


dBASE Users— Attack 


the Mac with FoxBASE+/Mac 


New Frontiers, No Fears. 


FoxBASE + /Mac gives you the unprece- 
dented ability to run your dBASE pro- 
grams on the Macintosh immediately— 
without changing a single line of 

code! But there's much more. With 
FoxBASE+/Mac you can create 
beautiful, robust applications that 
are truly Mac-like— using the 
familiar dBASE language! 


Speed and Power. 


FoxBASE + /Mac gives you speed to 
burn— plus the power and performance 
you've come to expect from Fox. in fact, 
FoxBASE+/Mac is by fax the fastest 
database system available on the Mac 
today—up to 200 times faster! 


View Window. 


The View Window is the master control 
panel for РохВАЗЕ + /Mac's graphical, 
non-prograruming interface, Use it to 
open and close files, set up indexes, 
establish relations, access BROWSE, and 
even to modify database structures! 


BROWSE. 


FoxBASE- /Mac's BROWSE feature 
brings new convenience and power to 
database display and editing! You're in 
complete control — BROWSE lets you 
dynamically adjust the size and order of 
fields displayed, add or delete records, 
and split the window to show different 
database sections side-hy-side. Together, 
BROWSE and View Windows eliminate 
the need to write programs for common 
database operations! 


Integrated Graphics. 


Copy and paste graphs, charts, diagrams 
and even pictures into your database— 
instantly! FoxBASE+/Mac gives you the 
power to display these graphics, or 
merge them into reports and documents! 


FazBASE and FoxHBASE4 are trademarks of For бағаға, 
dBASE and dBASE ІН FLES ace trademarks of Asition-Tate. 
Maciniosh is в iredamark of Mclnigsh Laboratory, Ime., 
licensed to Apple Computes. Ine. 


Circle 106 on Reader Service Card 


Command Window. 


FoxBASE + /Mac's Command Window 
gives both experienced developers and 
novice user ullra-convenient access 10 
the dBASE command language—just 
type a command into the Command 
Window, and it’s executed! 


PoxBASE+/Mac із part of the award-win- 
Get The FoxBASE +/Mac ning family of products from Fox Software. 


Call (419) 874-0162 Ext. 320 for more 
information about РохВАЗЕ + /Мас. Or 
visit your local software retailer. 
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Yon can create stunning screens like this with FoxBASE + /Mae—immediatel yf 
This actual PoxBASE + /Mac screen photo illustrates the View Window, 
Command Window, Integrated Graphics, Memo field editing, 

Trace and Debugging Facilities, and the BROWSE feature. 


Facts Now! For two years іп a row, FoxBASE+ has been 
given the prestigious Editor's Choice award 
by PC Magazine, And scored an impressive 
9.2 out of a possible 10 when tested by 


InfoWorld's Review Board! 


Fox Software 
Nothing Runs Like a Fox. 


Fox Software, Inc. (419) 874-0162 Ext. 320 
118 W, South Boundary FAX: (419) 874-8678 
Perrysburg, ОН 43551 Telex: 6503040827 
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When you create PC database 


applications without C lipper; 
you place unnecessary 
restrictions on ee 
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Sometimes we get sa accustomed іс being confined we forget there are better alternatives. 


pecilically designed lor creating sophisticated applications, 
Clipper* takes you far beyond the limitations of other PC 
database development systems. 

Clipper's open architecture, for example, allows user-defined 
functions as well as outside routines written in Assembler, C and 
many other languages, to be easily integrated into one seamless 
application. 

In addition to its ability to work with the dBASE* language, 
Clipper provides new language extensions and enhanced com- 
mands lor creating menus, screens, windows, arrays and input 
validation. АЛ saving hours of coding time. 

it offers a full-featured Debugger. А customizable error system 
Lo create your own error recovery strategy. Sophisticated record 
and Ше locking capabilities that make networking applications 
easier to create. And runs applications up to 20 times laster 
than dBASE. 

What's more, Clipper produces .EXE files which free you from 
runtime modules, licensing costs, royalty lees, and additional 
software requirements. 

Clipper. 

Everything you've been asking for in a database development 
system. With a degree of freedom you've never experienced. 
The question now is, just how locked into your 
old ways are you? 

Fora free demo diskette and booklet, Developing 


* 
С {рег у 
М аита ее Сим ране alen, 12546 Vien JÉ еее Воле ее aa |. Lan Angeles, СЯ АТОСА. lax: (21 3] 275969. сся; 59-25790 
Copyright © ҰР Kinneke Corp АЙ righe reser. 


Clipper, Nantecker and the Nantucket loge ate "гүліне trademark ef Nantuelurt Corp (ther bram) amd proti nam«s 
келей fee Шино маза рим poses oak and mas be trademarks or (елге trademarks nd rhen ragpecin e уте сее. 


and Compiling with Clipper, 
call (213) 390-7923. 
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LETTERS 


Thanks for reading the column, The 
feedback is always helpful апа interest- 
ing. —Mark Minasi 


Moreon 08/2 

In “АП Together Now" (September 
1988), Mark Minasi tests 05/2 ] .0's vir- 
tual memory manager. His BASIC pro- 
gram runs 650 times slower when using 
the virtual memory. (The execution time 
is 5487 seconds.) He claims that each 
memory access becomes a disk access 
once virtual memory is activated. 

The program was similar to this: 


for 1=1 to 500 : for ісі to 500 : 
а{1,1}=100 : next j : next 1 


(where 500 is the value of Minasi's 
"ad" ). 

Did be try 8(5,1) instead of a( i,j}? 
Execution must be some 500 times 
faster, almost as fast as in RAM. 

BASIC stores the matrices in column- 
wise order, so the offset of memory loca- 
tions (2-byte integers) is as follows: 


a(1, 1) : 2*0 ; a(1, 2) : 2500; 
soe ра, 500) : 2424500 
я{2, 1) : 2*1; afi, 2) : 2*501 ; 


a(1, 50D) 1 2924501 
a(500, 1) : 23499; а(500, 2) : 2999; 
. з a(500, 500) : 2424999 


It the virtual memory page size is 2K 
bytes, in each second memory access a 
Full page must be written to and another 
read from disk. In other words, the whole 
array must be read and written 500 
times. If the disk transfer rate is JOOK 
bytes per second and the array size is 500 
x 500 x 2 bytes — 500,000 bytes, then 
it takes some 2 х 500 x 500,000 / 100 
= 5000 seconds. 

This example clearly showsthat if you 
have a memory system with more than 
one level, the programmer and/or the op- 
timizing compiler must rearrange code 
sequences to keep the number of data 
transfers between the memory levels to а 
minimum. 

And for the sake of correctness, the 
“time to processeach byte" ofdatainthe 
article must be in milliseconds, not in 
seconds, 

G. Mark 
Budapest, Hungary 


See my December column for а discus- 
sion of this. By the way, since the Decem- 
ber column was printed, two readers 
have asked why I ran the virtual memory 
tesis оп 05/2 1.0 rather than on the beta 

continued 


РС EXPERTS AGREE: 


Proteus offers the fastest for the 


least, and supports them the most. 


Proteus® sells the fastest personal computers 
you'll find. But as experts from BYTE, InfoWorld, 
Personal Computing, and others have discovered, 
our computers are more than just fast. 


“The Proteus is an excellent value for the perform- 
ance it offers potential buyers. Its speed, expan- 
sion capability, and service contract put it in a 
class with the big boys.” 

Personal Computing Magazine 


sé - “ 2 
This IBM- Proteus is ‚..а complete 
compatible | markedly faster MEET кл 
is 50 fast than any other solution that 
І have had personal arrives with all 
, 
trouble computer we've peripherals and 
measuring worked with, оре > Systems 
Its spee including ms ап 
| Desk tested. ..a very 
Business Computer Digest es pro | 
386/90, " powerful machine 
| that does what 
Personal Computing Magazine it claims. 
Sho Марат 
 PROTEUS-286GTX PROTEUS 386/16 Dernier Sippari 
12MHz, ZERO WAIT STATE | 18 MHz opt. 20MHz 25MHz, ZERO WAIT STATE PROTEUS SYSTEM 3400M 
° Intel 80286-12 CPU ZERO WAIT STATE a Intel 80386 CPU at 25 MHz MULTIUSER SYSTEM 
* 640К RAM expandable to 16MB * [ntel 80388 CPU at 18 MHz * IMB RAM expandable to 32MB * 80386-20 opt. 25MHz 
a 32K B cache memory е Optional 80386—20MHz * Intel 82385EE cache ct]r * 2MB/4MB 32-bit RAM Exp. 16MB 
* B expansion slots s IMB RAM- Expandable to 16MB 32K fast cache a 850MB Hard disk; opt. 1/2ms access 
• 2 serial & 1 parallel port * [ntel 82385 EE cache ctlr * 387 coprocessor support * Tape Backup Streamer 
* 12MB floppy drive or 3.5" ® 32K fast cache * 2 serial & 1 parallel port е 1.2MB, 5-M" or 1.44 МВ 45° fd 
microfloppy е 2 serial & 1 parallel port * Dual HD & floppy controller * 8 Terminal Support up to 64 users 
* Dual HD & floppy controller * 1.2MB floppy drive * 200W power supply, 110/220V e SCO XENIX OS loaded 
* 200W power supply, 110/220V * Dual HD & floppy controller е L2MB floppy drive * High Resolution 14% Monitor 
а 10] key tactile keyboard е 200W power supply, 110/220V * 101 key tactile keyboard * Graphics Controller 
в 15-month free on-site service • 101 key tactile keyboard е 15-month free on-site service | * Parallel and Serial ports 
е Made in U.S.A. * 15-month free on-site service * Made in U.S.A. 3,995 *Gor8 % ht, drive bays 
Complete Systems е Made іп U.S.A. $2,195 Complete Systems with Hard * 101 Key Enhanced Keyboard 
with Hard Disk and Monitor: Complete Systems with Hard Disk and Monitor: * Choice of optional name brand 
ә 20MB mono $1,905 Disk and Monitor: » 40МВ 28ms mono $5,199 terminals and Proteus Light Wave 
* 20MB EGA plus color $2,250 * 40MB 28ms топо $2,898 * 40MB 28ms EGA plus calor $5,593| graphics terminals | 
• 20MB 16-bit VGA $2,780 * 40MB 28ms EGA plus color $3,299 | » 40M B28ms VGA plus 56,069 * 15-Month Free Onsite Service 
for 40MB add ° 40МВ 28ms VGA plus $3,699 for SOMB add * Complete System price $6980 
$142 for 80MB add $185 | | 
for ВОМВ add $185 far SOMB add 
$445 for 100MB add $1,129 
$614 for 150МВ add 
| for 150MB add $1,545 | 
$1,420 a Гог 340MBadd sm - 
for 40MBadg “= = -- $2,676 " y 
$2,675 | 
ы сева 
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To order, call us direct. 1-800-782-8387 21647 


For 24 hr catalog, call 1-800-548-5036 using your modem set at 12008 or е /8/1. 
Technica] Support Hotline: 1-800-541-8933 Reseller/VAR programs available. 


Custom configurations available. 
All trademarks recognized. © Proteus is a registered trademark of Р 
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roteus Technolagy Corp. All prices. Lerms. specs subject to change 


"You get...fifteen months of service coverage — 
and onsite at that. Even without the warranty, we 
highly recommend this machine." 

Computer Buyers Guide 


"A remarkable range of performance and opera- 
tiona] capabilities." BYTE Magazine 


For the fastest, most economical, beet supported 
computers available, tollow the experts to Proteus. 


= = - - 


pretec 
THE INTELLIGENT .. 


76 Kingsland Ave., 
Clifton, N.J. 07014 


MARCH 1989 » BYTE 27 


AST Premium 386/20 a 3.04 MIPS 


IBM PS/2 Model 80 (20 MHz) , 352 MIPS 
Compog DeskPro 386/20 4.59 IPS 
Everex Step 386/20 м — — — , 99) MI 


Power Meter MIPS Version 1.2. The Database Group. 


"We're coming to get you.” 


Raymond Li, Kom Chow, 
Anne Russell, Wesley Wong 


Everex Project Engineers “If you'reafraid 


of monsters, please 
turnthe page.” 


What makes our 
new computer 
unnervingly fast 
can be explained in 
three words: write 
baek cache. 


Simply put, it 
means less work: 
уси дол write to 
the main memory 
every time you 
write to the cache, 


It's an approach 

lo memory 
management found 
onlyon mainframes 
and on Everex 
Step computers. 


And in a world 
where а 32k cache is 
the norm, ours 
expands to 256k. 


The Step 356. 
It's a monster of 
a machine. 


Find oul more 
about Step 386 and 
Step286computers. 
Call 1-800-356-4283, 
Everex 

Computer Systems 
Division, 

4843] Milmont 
Drive, Fremont, 
CA 94538. 


Microsoft OS/2 1.1. (These tests were 
conducted in July 1986, before the gen- 
eral release of 1.1.) In fact, i did try the 
virtual memory test on 1.2, but the early 
release crashed when OS/2 started swap- 
ping. This has since been fixed. 

—Mark Minasi 


Excel Above 

The matrix-handling capability of Excel 
is indeed a cut above statistical process- 
ig features in other spreadsheets, as 
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LETTERS 


"Multiple Regression with Excel" by 
Charles W. Kyd (November 1988) points 
out. In fact, using Excel and a little dili- 
gent effort, a user can replicate the fune- 
tions of many statistical packages and 
provide individual tailoring of formats 
and reports, І have been using Excel in 
that manner in quality assurance and 
testing applications. 

Statistically significant outcomes, 
however, are judged according to what 
you might expect to see when only 
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chance is at work. The tables in the back 
of statistics books assume that you are 
testing the relationship between only two 
of many possibly related collections of 
measurements, Kyd suggests that you 
should test gll possible relationships, 
looking for the red herring that is now 
much more likely to appear by chance 
alone. That's like looking for a coin to 
come up heads once in 10 tosses and con- 
tinuing to toss the coin in sets of [0 untii 
it happens. 

A safer and more statistically defen- 
sible method would be 10 plan which 
comparisons you will make before col- 
lecting the measurements and look only 
for the significance of those in the back 
of a statistics book. There js ample op- 
portunity here to fudge and announce 
that you were looking for the relationship 
that turned out to be the strongest when 
you weren't. Oh, well...some people 
cheat at solitaire, too. 

Charles Е. Cliett 
Duluth, GA 


The Latest Road to True Salvation 
Walter J. Rottenkolber, complaining of 
being deluged by a flood of YAPL (yet 
another programming language), writes, 
“In the 30 years after the Mark I com- 
puter switched on in 1945, I estimate that 
some three dozen programming lan- 
guages kept computers humming" (Let- 
lers, November 1988). Three dozen? 
Nonsense! You don't count program- 
ming languages by the dozen, you count 
them by the gross. 

The heyday of YAPL was the 1960s. 
The programming language was the phi- 
losopher's stone of computing. The typi- 
cal nerd fantasy was "to design my own 
computer language." 

Was the best version of ALGOL BAL- 
GOL, MAD, or JOVIAL (Jules's own 
version of TAL)? Should you do your text 
processing in COMIT? TRAC? TECO? 
SNOBOL? For list processing: Lisp? 
SLIP? or IPL- Y? Should users of DEC 
equipment choose DECAL, DIBOL, 
FOCAL, or MUMPS? 

Champions of problem-oriented lan- 
guages hotly defended their superiority 
over general-purpose languages. Should 
a civil engineer learn FORTRAN when 
COGO was available? Weren't problems 
of soil mechanics best dealt with in 
SEPOL? 

Naturally, programmers soon per- 
ceived that the real barrier to progress 
was the difficulty of writing new lan- 
guage compilers. So they addressed this 
problem (naturally) by devising new 
languages for the purpose. The Brooker- 

continued 


Of the more than 

. 290 hardware products reviewed 
by InfoWorld in 1988, 
our Compustar. received 
the неки total score awarded. 


а 


Simply stated , it's number one. 


CompusStar. is the world's first and only multi-processor, convertible bus" microcomputer. It can be 
configured with up to 13 bus expansion slots (PS/2 and/or PC/AT compatible), your choice of 
interchangeable 8086, 80286, or 80386 microprocessors and up to seven disk/tape devices. 
To receive a reprint of the InfoWorld review, as well as a complete 
CompuStar product information kit, calt- 803/796-7800, 


O Wells American 
Ws 
Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, South Carolina USA 29169 » 803/796-7800 • FAX 803/796-7832 
PSA. Personel Computer AT end AT are trademarks of International Business Machines, Circle 269 on Reader Service Card 


Morris Compiler Building System was 
spoken of with awe. PSYCO (Princeton 
syntax-directed compiler) was well 
known. And there must have been quite a 
few more, because in 1972 Steve Johnson 
named his contribution to the genre 
YACC (yet another compiler-compiler). 
A book by Jean Sammet appeared 
whose cover depicted a picture of the 
Tower of Babel, completely covered in 
tiny lettering with the names of computer 
languages. Three dozen? Мо, no, no, 


PC Voice Mail, 


LETTERS 


Walter! By her count, at that time, there 
were approximately 600 of them. 
іл the 1970s, the tide shifted as peo- 
ple began to think that the real answers 
lay in YAOS (vet another operating &ys- 
tem). Today, of course, the flood is 
down to a mere trickle, because we now 
understand that true salvation is to be 
found only in YAUI (yet another user in- 
terface). 
Daniel P. B. Smith 
Norwood, МА 


now only $199. 


Foranear-opening telephone demo call: 
1-800-6-WATSON 


Now gel a combined PC-based voice mail, 
data modem, and telephone answenng 
system-— from only $199. Wilh Watson, 
you'll profitably improve your business 
communications wih chents, coleagues. 
Sales and service reps, liald сай, vendors. 


Benefits Of A $20,000+ 
Voice Messaging System 
Or “Personal Receptionist" 
For AsLow As $199 
Lookatal of these advanced features: 
Voice Mail—V/atson's automatic telephone 
answering letscallersleavae and receive 
| messages of an th 24 hours а day. 
? days a меж Ends "Telephone tag" 
with chents and colleagues, Forwards 
messages automal to mobie phones 
and pagers. Retneve messages tram any 
touchtone phone—even а саг phone. 
Never miss an important сай And Watson 
provides “hig system" prolessional sound 
Quality! 
UpTo 750 Privato “Mailboxes” - Give up 
to 750 of your colleagues or chents an 
individual, confidential "voice mailbox.” 
Use them to receive private messages 
or record special messages tor individual 
Callers, 
Electronic Telephone Воок- [п one key- 
Syoke, access алу of up to 750 telephone 
numbers, then use automatic daling and 
r&-diaing if busy. Store key formation on 
| — and get it immediately when you 
Да 


ible Data Modem -Comes 


Hayes-Compat. 
complete wilh 1200 BPS Hayes-cormpali- 


bie modem (or optional 2400 BPS modem) 
Transter your data files and access Telex, 
E-Mail, Gow Jones, or other public 
databases. 

Simultaneously Run Popular Business 
Programs - Fun programs such as Lotus 
12-3 міне Watson records or delivers 
messages 

Plus -Walson elliciently guides callers 
through me options they have in leaving 
messages... Delivers special pre-recorded 
messages to individuals a1 pre-determined 
times ., Automatically lorwards messages 
10 олег telephone lines ог numbers ., , 
Provides an electronic calendar with auto- 
malic alarms and telephone notilication 


30-Day Risk-Free 
Trial Installation 


Try Watson for 30 days. Гуси aren [100% 
salsied, send it back for a pomp and ful 
relund No questions asked. 


Demo Hotline 


For alelephone demo cal 1-800-6-WATSON 
EXT 121 № МА 1-508-651-2186 EXT. 121), 
Fouchtone EXT. 121 anc receive а free tive 
pack ol diskettes Гуси purchase. 


Order Hotline 


To order V/alson сай 1-600-533-6120 

EXT. 121 (іл МА 1-508-655-6066 EXT, 121). 
Touchtone EXT. 121 and гесөме a ее five 
pack of diskettes with purchase Рпсе; 
$199 For орбола! 2400 BPS modem add 
$100. MasterCard, VISA, and American 
Express accepted. Creditcard or check 
must accompany order. 


Natural McroSysiemis Gorporakon B Ene Dini. Або». МА 01760-1313 


OVER 30,000 SOLD 
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Staying Alive 

The reports of our death are greatly exag- 
gerated. In Chaos Manor Mail (Novem- 
ber 1988), Jerry Pournelle mourned the 
passing of our company, Minnow Bear 
Computers. Considering that we are 
doing just fine, this came as quite a sur- 
prise to us. 

We'd appreciate your printing this let- 
ter, as many BYTE readers may mistak- 
enly believe we are no longer in business. 

Michael E. Nunamaker, President 
Minnow Bear Computers 
Champaign, IL 


FIXES 


е The text box entitled " Digitizers with a 
Twist" in our January Product Focus on 
digitizing tablets ("Graphic Details") 
gave incorrect and incomplete informa- 
tion. The sonic digitizer mentioned there 
is made by Science Accessories Corp. 
(SAC), not Scientific Accessories, as we 
stated. The product's correct model 
name is the GP-7 Grafbar Mark ЇЇ. It 
provides an active area of 20 by 26 inches 
and sells for $1315. 

SAC also sells a three-dimensional 
digitizer called the GP-8-3D, as well as 
nine different sizes of its two-dimension- 
al GP-8 line. SAC can be contacted at 
970 Kings Highway W, P.O. Box 550, 
Southport, CT 06490, (203) 255-1526. 

We also omitted the address and phone 
number for Polhemus Navigation Sci- 
ences; P.O. Box 560, Colchester, VT 
05446, (802) 655-3159. 

* Our December 1988 Review Update, 
"Benchmarks at a Glance," рауе an in- 
correct FPU index rating for the Everex 
Step 386/20. The correci rating is 8.14. 
* Table 2 in “Multiple Regression with 
Excel" (November 1988, page 372) con- 
tained an error for cell В4}. The expres- 
sion DataAvg should have been Data- 
Avg, as shown below: 


B41=(MMULT( TRANSPOSE 
{ра+а-Аур) ,Data-Avg) / 
(TRANSPOSE(Std)*Sta) )/ (n-1) 


* Our January What's New item on 
Pocket Soft’s .RTLink program (page 
84) should have noted that it does not 
work with Turbo Pascal, rather than 
Turbo C, according to Borland Inter- 
national. 

* Thebook review of Using QuickBASIC 
4 (December 1988) listed the location of 
the publisher, Que Corp., as Carmel, 
California. Que Corp. is in Carmel, 
Indiana. @ 
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you: to service all 
со! mpute теге as you 

build your own fully 
X (T-compatible param 
micro—-now / uc 
with 512K RAM ! 
and 20 meg hard drive! 
Jobs for computer service technicians will almost double 
in the next 10 years according to Department of Labor 
projections, making computer service one of the top 10 
growth Relds in the nation. 

Now yon can cash in on this opportunity—either as 


Your incomparable hands-on training includes 


a full-time industry technician or in a computer service all this: 
business of your аза you've а-а electronics МЕГ з unique Discovery Lab? lets you design and modify 
and computers the NRI way. circuits, diagnose and repair faults * Hand-held digital 
multimeter, complete with ‘‘talk-you-through” instruc- 

Get inside the powerful, fully XT-compatible tions on atidio cassette е Digital logic probe lets you 
Packard Bell computer system visually examine computer circuits * The latest Packard 
To give you hands-on training with the absolute in state-of- Bell VX88 computer with “intelligent” keyboard and 
the-art computer technology, NRI includes the powerful new 54" floppy disk drive ” 20 megabyte hard disk drive you 
Packard Bell VX88 compnter as the centerpiece of yonr install internally « 16K ROM, 512K RAM e MS-DOS, 
training. You build this 512K, fully IBM PC/X T-compatible GW-BASIC, and exclusive word processing, database, 
computer from the keyboard up, plus you now go on toin- and spreadsheet software е Reference manuals, 
stall a 20 megabyte hard disk drive tocompleteyour total programming guidelines, and schematics. 
computer system. 

Understanding you get only through experience See other side for highlights of NRI “hands-on” 
You need no previous background in electronics to sncceed computer training ——————— ——» 

with NRI. You start with the basics, rapidly building on the 

fundamentals of electronics with | | — 
bite-size lessons. You perform SENI D CA TOD: ЮР FREF NRI CATALOG 
hands-on experim nts with your A ды АЛЛА ГІЛІ MUI, ММ ААТА 
NRI Discovery Lab® andthen move , —— ЕЕ 

on to master such advanced con- 

cepts as digital logic, microproc- m Check one FREE catalog only. 


essors, and computer memories. ГІ Computers and Microprocessors C Secunity Electronics 


ГІ Tv/Video/Audio Servicwig C Electronic Music Technology 
С Robotics ГІ Basic Electronics 


Learn at home in your | 
spare time | 
With NRI, you learn at your own | 
convenience in your own home. 

Noclassroom pressures, no night | 
school, no need to quit your present | 


(Pease nml) 


COMPUTERS AND 


job until you're ready to make your 

move. And all throughout your MICROPROCESSORS 

training you've got the full support This training prepares you to service all 

of yourpersonal NRI instructor Papita ч you е еы йн fully 

and theentire NRI technical and Toral sci Lens drerit 

support staff. They're always floppy dish drive, 20 тер hard disk 

ready to answer your questions drive, monitor, test equipment, soft- 

and help you whenever you need it. ware, and the NRI Discovery Lah*. Рог сәтен corses approved under 


Get all the facts from NRI’s ЯШ» oe 168-039 
free 100-раре catalog. Send today! Accredited bythe Accrediting Commissionofthe National 3ome Study Council 
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Altes you bulld this digital logic probe, 
vou explore ihe operation of the Packard 
Bell detachad "intelligent" kayboard and 
iis dedicated microprocessor. 


You eel up and pertorm electronica 
experiments and demonstrations using 
your NRI Discovery Lab”, You even 
interlace Ihe lab with your computer lo 
yboard-gener ated data. 


Using NRI's unique Action Audio 
Санай, you're talked through Ine 
operation and practical applications of 
уи hand-held digital mullimater—the 

sic, Indispanaabis tool lor tha “sea” ka 
computer specialist. 


Total Computer Systems Training, Only From NRI 
No computer stands alone. . . it's part of a total 
system. So if you want to learn to service and 
repair computers, you have to understand 
today's computer systems. And only NRI 
builds meaningful training around just 
such a powerful computer system— 
the new Packard Bell VX88 com- 
puter, complete with monitor, floppy 
disk drive, hard disk drive, and 
valuable software—al] yours to train 
with and keep. 

The УХВВ features full IBM 
PC/XT compatibility, the breakneck 
speed of an advanced CMOS У40 
CPU, and big-system raw power: 
512K RAM and full expandability 
for future system growth. 
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| ШОЛУ VLA Electronics 
McGraw-Hill Continuing Education Center 
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Washington, DC 20077-3543 
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/ 
eral—no 
hands-on training. 
The many demonstrations and ex- 
periments you perform as you build your 
Packard Bell computer system give you a 
total mastery of computer operation, 
based on a thorough knowledge of 
the intricacies of computer theory. 


Мәлі, you Install the 534" floppy dish 
drive, learning diek drive operation and 
adjustment You later Improve your dala 


но capacity dramatically by 
Installing а poweriut 20 meg had drive. 


Mastery (5 “Built-in” 
You assemble the Packard Ве!) 
"intelligent" keyboard, install the 


power supply and 5%” 
floppy disk drive, and 
attach the high-resolution 
monitor. You then go on to 
install a powerful 20 meg 
hard drive—today's most- 
wanted computer periph- 


w included as part of your NRI 


100-Page Free Catalog Tells 
Моге... Send Today! 

Send the postage-paid card 
today for NRI's free 100-page 
catalog that gives all the facts 
about NRI computer training, 
plus career training in robotics, 
TV/video/audio servicing, 
electronic music technology, and 
many other fields. If the card is 
missing. write to NRI at the 
address below. 


ІВМ is л rogistered tredotiark of International 
Business Мастите Corp, 


4 School of 

ЛЕ FA LAN Electronics 

McGraw-Hill Continuing 
Education Center 

4401 Connecticut Avenue, NW 

Washington, DC 20008 
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Jerry Pournelle answers questions about his column 
and related computer topics 


DESQview Debate 
Dear Jerry, 

AS a man who respects your opinions a 
great deal, | was appalled to read that you 
highly recommend DESQview. 

[t seems to me that when I purchased 
DESQview, I wasted my money. I 
haven't been able to get this turkey to do 
anything that! need it to do. 

Some of the applications that I use reg- 
ularly are Windows-specific (e.g., Page- 
Maker and In a Vision). So when I read 
of Quarterdeck's advertising to the ef- 
fect that DESQview could run this type 
of application, [ was quite excited; 
DESQview appeared to be able to blend 
into the DOS environment a little better 
than Windows, and 1 liked the idea of 
multitasking, which Windows does only 
with its print spooler. 

So far, the only way I've been able to 
get a Windows application to run under 
DESQview is to set up the command 
WIN PM, forexample, which runs Page- 
Maker üfider Windows, which in turn 
runs under DESQview. Is that what they 
call running a Windows-specific appli- 
cation? If so, I'm underwhelmed by this 
achievement. Windows is still doing all 
the work. 

l'm sure it's different for you. When 
Pournelle asks, I would think that an 
answer is generally forthcoming. But for 
those of us among what Quarterdeck ob- 
viously views as the great unwashed, I 
must seriously question the usefulness of 
à completely unsupported product such 
&s this. 

Chris Doole 
Winnipeg, Manitoba, Canada 


Maybe your problem has been com- 
pounded b y the Canadian mail. Quarter- 
deck is not a very large company, but the 
people there have been quite responsive 
to requesis, and not just from me. Mean- 
while, I'm using DESQview to write this. 

i don't particularly recommend it for 
80286 users (although it's probably bet- 
ter than nothing); with an 80386, you do 
need QEMM, Quarierdeck's 80386 
memory manager. 

I've used a lot of programs that attempt 


іс let me do task switching, and Г keep 
coming back to DESQview. —Jerry 


Easy Draws It 
Dear Jerry, 

In Computing at Chaos Manor (Sep- 
tember 1988), you talked about your 
aborted project of drawing maps on the 
Atari ST using the Atari laser printer. I 
own an Atari 1040 ST, and I considered 
upgrading to a 2-megabyte Mega ST and 
Atari laser printer. However, | made the 
following observations: 


е Atari supplies only a very bad Dia- 
blo emulator driver with the printer. 

* Most of the ST applications now sup- 
port the Hewlett-Packard printers as 
well as the Atari laser printer. 

* The Hewlett-Packard DeskJet is an 
excellent ink- jet printer, capable of 
240 characters per second (cps) in test 
mode and 300 dots per inch (dpi) in 
graphics mode, and it 15 supported by 
all the applications supporting the 
HP LaserJet (because both printers 
use the same command codes). 


For those reasons, І bought my Desk- 
Jet. А wealthier person would have 
bought the HP LaserJet II. However, 1 
like to see what a printer is doing. The 
laser printers buzz and whir for some- 
times minutes (especially when you print 
graphics) before regurgitating a sheet 
thatdoes not always satisfy you. Withthe 
slow but open-air DeskJet, [ can actually 
see my work being printed, and I can stop 
the device if something goes wrong, 

For drawing your famasy maps, I rec- 
ommend Easy-Draw 2 for the Atan ST, 
along with the SuperCharger utility and 
the Easy-Tools desk accessory. As a 
freelance fantasy role-playing game- 

continued 


Jerry Pournelle holds a doctorate in psy- 
chology and is а science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
He сап be reached c/o BYTE, One Phoe- 
nix Mill Lane, Peterborough, N H 03458, 
or on BIX as "jerryp." 
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powerful programs 
vay with Turbo Pascal 
, 2.0 and Turbo C 2.0! 


Blaise Computing, manufacturer 

of function libraries that offer 

easy-to-use solulions to your pro 
gramming needs, introduces: 


POWER TOOLS PLUS/5.0—$149 
Completely integried and Вот) fast routines 
fo help you: 

+ Add moving bar pulldown menus and «windows М) your user | 
interfaces; КЕН? Ф Generate context sensitive help | 
screens; AEW! Ф Add easy-tp use date and Lime conversion 
routines, КЕЙ? Ф Let users choose from window 
oriented pick lists; EM Ф Create and access " 
data structures; АЖИ? Ф Use moltipte-ine edit fields with fully 
ranfigurable edit keys; А НИ Ф Speed up your sorting 
with Dexible in- sort routines; VEIR 
** Add EMS support; ЛЕН? Ф Write TSRsand [Sits easily: 
Ф Conical DOS memory allocation; 
Ф Ссс и et чет +0880 
Turbo С TOOLS/2,0—$149 
—tight, fasi high quality functions io help you: 
Ф Add easy te пве mouse supportfor windows and menus; AE 
$ Quickly тере virtual windows and menus; AEW? 

Ф Integrale your windows and menus with Tirbo СҰ text 
windows, АЖИ? 4 Create context sensitive help screens, AEI 
® Provide multiple-line eti flekds with fully configurable 
edit keys; NEW! Ф Use keyboard and video services 
fincluding enhanced keyboard and УСА Y NEW! 

Ф Write TSRs and [SRs easily; © Create powerful programe 
In Turba C 10, 1.5ал4 20) 


FREE with these products? 
Source code, complete sample programs, a compre- 
hensive reference manual with extensive examples, the 
Norton Guides Instant Access Program, and an online 


database, We also offer free technical supportand a = 


bulletin board system dedicated t to Lechnical ical issues, 
„Unleash ст | ential E 
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module writer, Iusedit and found it quite 
comfortable. Easy-Draw lets you create 
complex vector drawings, just like Mac- 
Draw. You can mix these objects with 
freehand drawings and bit-mapped 
graphics (converted from other utilities 
through the SuperCharger utility). 

Once you've drawn a coarse freehand 
contour of, say, a shoreline or frontier, 
you can zoom in closely and break it into 
fine segments with Easy-Tools (called in 
from the accessory menu) and refine 


: counter * fire}; 
valve = Пе) 
: last value * B; 
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: M ((value ее 1] 11 {ilast value 
if (counter 1888! 
counter = B; 
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counter **; 
last value = value: 


ҮТЕРҮ 


KILL 8051 =. 
BUGS FAST. > 


! = -— firn aki 


бе ПИ 


1 Hi ben 
El | | 
Hm bee op Иена Toti 


CHAOS MANOR MAIL 


each segment, adding or deleting some, 
until the whole frontier looks perfect. 
Your drawings can be larger than one 
8%- by 11-inch cut sheet (the DeskJet 
driver І have allows 11- by | 7-inch draw- 
ings, printed on two pages—a little cut- 
and-paste work is required in this case), 
The package is sold by Migraph, 200 
South 333rd S1., Suite 220, Federal Way, 
WA 98003, (206) 838-4677, for less than 
$200. The bottom line for a 1040 ST, a 
20-megabyte SH 205 hard disk drive, and 
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CALL TODAY 


| VIDEO AND 
SOFTWARE DEMO. 


Nohau's EMULSI-PC g Source Level Debug- 
emulatorandtraceboard біле for PL/M-5land С-51 (408) 866-1820 
make a sophisticated bug- ww 48 bitswide 16K deep 
hunting pair for your trace buffer — rm 
8031/805! projects, Plug — a20 MHz real-time Australia 654 1873 
the EMUL5I-PCinto your emulation Benelux +31-1858-16123 
PC, XT, AT or compa- g Supports 80535, de oem 
tible and find bugs that 80C451, 800152, 80C452, Groat Britain 01464 2585 
otheremulators can't. 800552/052, 80COIFA, larael 03 484832 
Our powerful software 055000 and more. laly 01 7710010 
makes it a snap to use. а Available in either — А 
"Plug-in" or"Box" Portugal 0183 56 70 
Ta configurations Scandia via. +45 40922425 
Spain 93 217 2340 
Switzerland | 017404105 


The EMULS! PO comesuath a 5-Й. гейі, software and 1 yay hard. 
unrewarrany with free soleus updates. Trace юға рота 
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West Germany | 08131-1687 


51 Ё Campbell Ave. 
Campbell СА 95008 
(408) 866-1820 
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Easy-Draw в under $1500, which makes 
the combination very attractive. 

Frederic Mora 

Williamsburg, VA 


i ceriainly agree that the DeskJet printer 
is ап excellent buy, perhaps the most ver- 
заше one you can pet іп it$ price range. 

As to laser printers laboring like Ae- 
sop's mountain, 1 completely agree: 1 
also like to see what's being printed. On 
the other hand, lasers are fast enough 
thai if things are mucked up, you haven | 
losta great deal. —Jerry 


Update from West Germany 
Dear Jerry, 

The German government is moving to 
split up the Bundespost! 1992 is bearing 
down on West Germany, and the govern- 
ment figured it had to do something 
about German protectionism. So the 
Bundespost will be split into three or 
four "babyposts" à la Ma Bell a few 
years ago. Net result: nil. 

Гуе read a few analyses of the pro- 
posed splitting action, and they all seem 
to say that the “new, improved” Bundes- 
post(s) will be less efficient, more en- 
trenched, and less friendly to new tech- 
nology —if such a thing is possible. 

I am amazed at the number of people 
in Europe who write to BYTE and brag 
about how they have outfoxed their local 
postal, telegraph, and telephone services 
(PTTs) by importing U.S, communica- 
Поп hardware. European РТТ are noto- 
rious for their lack of humor in such mat- 
ters. And advertising your crimes (from 
the PTT point of view) is pretty foolish. T 
wonder how these people feel when they 
come to work and find that all phone ser- 
vice has been shut off "for investigation 
of technical irregularities.” 

[ read recently that you are preparing a 
tome оп 08/2, Have you ever tried the 
Pilot operating system? I am using it at 
work (not on PC-style hardware), aud it 
is everything that 05/2 should be. And it 
works. 

So Apple is now suing Microsoft over 
the “look and feel” of Microsoft Win- 
dows. How does that affect OS/2 and 
Presentation Manager? Ав a denizen of 
the Xerox realm, I look on this with glee. 
I hope that Apple sets all sorts of prece- 
dents. And I hope that the Xerox legal de- 
parument is preparing a nice sharp stick 
to whack Apple with when Apple is 
through with its fun and games. 

Chuck Kuhlman 
Dossenheim, West Germany 


Thanks for another excellent report from 
Europe!—Jerry m 
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Proof is in the Performance 
db FILE" provides faster file management 


" Proven performer 
E db FILE'" from Raima is the к file manager you'll ever need. Other file managers deliver 
B-tree/ISAM capabilities, but they slow down as the application increases in size or com- 
plexity. Only db_FILE combines B-tree/ISAM capabilities with full network model 
database capabilities. The result: You get more file management for less! Thousands of C 
programmers in over 50 countries worldwide use db FILE. And, it's fast, 100% faster 
than the closest competition. So, for building applications that feature fast data 
access, whether simple or complex, db FILE is the proven performer. 


age? 


Proven portability 
db FILE is written entirely in C for optimum portability, Unlike others, 
db FILE is not limited to MS-DOS, so your db, FILE applications will 
run in any environment that supports the C language. Source code is 
wW . available, allowing you to optimize performance or port to new 
^ ң environments yourself. 


More proof - db_RETAIEVE™ SQL-based Query 
‚ You can add even more performance with db RETRIEVE" 
It provides the familiar relational view, through SOL, of 
adb FILE network model database...withoul sacrificing 


the performance! Source code is also available. 
N 


- 
eS Final proof - the price. 

M " M You can't buy this much power for less! 
gos Both ар FILE and db. RETRIEVE fenture free 


lifetime support. Plus, applications developed 

using db FILE and db. RETRIEVE are 

royalty-free, so the savings go on and on. 
Call us today, and prove it to yourself! 


db FILE Ф RETRIEVE 


Ене Structure: 


Based on B-tree indexing and 
network dalabase model. Both 
access methods may be used inde- 
pendently or in combination for 
real power. 


Single-Liser Object $ 395.00 $ 395.00 
en. ees Single-User Source* $ 495.00 $ 495.00 
Standard C data types plus ab_addr Multi-User Object $ 650.00 650.00 
for user created structures Multi-User Source* % 795.00 $ 795.00 


Transaction processing supported 
Not КАМ resident 
Operating Systems Supported: 


UN!X, XENIX, MSDOS, Macintosh: 
Microsoft Windows compatible 


C Compilers Supported: 


UNIX, ХЕМҮХ, Microsoft, Lattice, 
TurboC, LightspeedC, MPW 


Hardware Independent 


"Source code may only be purchased by registered owners or purchasers of compatibie 
obd code, 


For the name of your db_FILE distributor. 


CALL: 1-800-db-RAIMA 
(that’s 1-800-327-2462) 


Ask about the many other products and services 
Raima Corporation offers, including consulting, 
application development services, and training. 


А RAIMA 


CORPORATION 


Major LANs Supported 


db_FILE is upwardly compatible 
with Raima’s db_VISTA Ш 
Database Development System. 


6EAg 


Raima Corporation 3245 [46th Place S-E., Bellevue, WA 98007 USA (206}747-5570 Telex: 6503018237 MCI UW FAX: (206}747-1991 In Texas call: (214)231-3131 
Intemational: U.K.: (0992) 500919 Germany: 07127/5244 Switzerland. (015725 (М 10 France (1)47.7277.77 Benelux: 1«311(0)2159)46 814. Sweden: (013124780 
Finiand: (90142 051 Italy: (D11) 546354 or 1030120068 [ndia (812509622 © 198B Raima Corporation 


Some views on why the NEC Multisyne 
There's а lot more to the new MultiSync” 3D monitor from NEC 


than meets the eye. Because instead of making one monitor for each 


oped a monitor that enhances 


| 


Front 


the performance of the modes on 
practically any board. 

With its new microprocessor-controlled digital tuning system, 
Multisyne 3D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 


Making it perfectly compatible with virtually all systems and 


boards. From 8514A, SuperVGA and Mac П to VGA, EGA, MDA and 


Compulars. and Communcabons 
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3D is the new monitor standard. 


CGA. For an incredible maximum resolution of 1024 x 768. 

What's more, MultiSync 3D is equally compatible with you and your 
workplace. There are upfront controls, for easier access. A 14" non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 
as you can see, there's even a full 360 degree design. 


The way we see it, MultiSyne 3D 


has dramatically raised the 


standards by which all other color monitors will be judged. 


Bowne а a черан Vader 


For literature, call 1-800-826-2255. For technieal details сай NEC 
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Home Electronies (USA) Inc. 1-800-FONE-NEC. 
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Let Your Instruments 
Do The Talking™ 


Ju analysis 


E 


те new functions 


the First Spreadsheet 
designed exclusively for 
Scientists and Engineers. 


Ask about DADISP for IBM-PC/XT/AT, 
DEC MicroVAX, НР9000, Masscomp 
5000, and Sun Workstations. For further 
information write DSP Development 
Corporation, One Kendall Square, 
Cambridge, MA 02139, (617) 577-1133 
Mention this magazine and receive an 
Evaluarion Disk FREE. A $20 value. 
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ASK BYTE 


BYTE technical editors answer your questions 
on microcomputing 


Upgrading a Keyboard 

І have ап ВМ РС AT clone and а PC- 
style keyboard that I'd like to use to- 
gether. My AT clone isn't one of thosc 
that can accept an original PC keyboard, 
nor 15 the keyboard one that you сап 
switch berween a PC and an AT. 

Гат aware that a keyboard controller 
chip has to be changed on either the 
motherboard or the keyboard. To me, it's 
worth it—I've tried more than 50 РС 
clone keyboards, and the one I want to 
use is best for me. However, I don't want 
to mess with my motherboard i£ I can 
help it. 

The keyboard I have was originally 
supplied with the TeleVideo TS-1605 
Tele-XT (as its name implies, a long- 
defunct PC clone). With stiff keys and a 
giant palm rest, it is claimed to be elec- 
tronically identical to the original IBM 
PC keyboard; І opened it up, and I found 
a Toshiba 8035 microprocessor and a 
socketed ROM chip. 

Obviously, connecting this keyboard 
to my Databank AT, which has a Phoenix 
BIOS, gets me only a keyboard failure 
message and a keyboard that doesn't 
work. I'm hoping I can upgrade the key- 
board to AT functionality by upgrading 
the ROM chip. 

Jonathan Angel 
Palo Alto, СА 


! can understand your falling in love with 
the feel of a particular keyboard. But the 
technical problems involved in analyzing 
the circuitry of your TeleVideo keyboard 
and burning a new ROM are more com- 


INASK BYTE, BYTE editors answer questions 
on any area of microcomputing. The most rep- 
resentative questions will be answered and pub- 
lished. Send your inquiry ta 

Ask BYTE 

One Phoenix Mill Lane 


Peterborough, МН 03458 


Due to the high volume of inquiries, we can- 
nor guarantee a personal reply. All letters and 
photographs become the property of BYTE and 
cannot be returned. 


plicated than 1 can describe in this col- 
итп. I suggest you try out some of the 
high-quality keyboards from Northgate 
or Keytronic. —8. W. 


Surprisingly Slow Card 

I need your help to understand the 
jumper and pin positions on my Western 
Digital WD1002A-27X hard disk drive 
controller card. 1 use it in conjunction 
with a Seagate ST-238R hard disk drive 
formatted то 30 megabytes. Тһе setup 
runs OK, but when I execute the Norton 
Utilities 4.0, the disk index gives me a 
value of 0.5. I'm using this on à Turbo 
IBM PC XT compatible, switchable from 
4 to 8 MHz, so I should get a disk index 
of at least 1.0. 

I suspect that the jumper positions on 
the controller card may have something 
to do with the surprisingly low number. 1 
tried varying the interleave factor to no 
avail. Can you suggest some cure or per- 
haps pass on the address of Western Digi- 
tal so I can refer my questions to the 
people there? 

Basse O. Bondtote 
Kajang, Malaysia 


The Western Digital WD1002A-27X is a 
run-length-limited, 8-bit hard disk drive 
controller. Н is compatible with your 
Seagate 5Т-238К hard disk drive. 

i suspect you те correct in thinking that 
the jumpers on the board are set incor- 
rectly. The specifications for your board 
are available from Western Digital Corp. , 
2445 McCabe Way, Irvine, CA 92714, 
(714) 863-0102. —8. W. 


AnXT Goes Overseas 

Having graduated tc ап IBM PC AT, i 
have decided to give my XT to my 
brother in England. There's only one 
problem: f don't want to carry the moni- 
tor to him because of its bulk. 

My brother questions whether my 
U.S.-manufactured XT will work with a 
British monitor. He seems to think that 
because the raster-scan rates of British 
and U.S. TV sets are related to the AC 
power of the respective countries (50 Hz 

continued 
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One of the nearly identi- 
cal samples you see above was 
printed with the HP Laserjet 
Series II. The other is from the 
Mannesmann Tally* MT905. 
Both are reprinted here exactly 
as they came out of the printers. 

But what might surprise 
you Js the rather dramatic differ- 
ence in the manufacturers’ 
suggested retail prices. 

he Mannesmann Tally 
laser is $700 less. Yet it offers 
the same high quality output, 
lowers operating costs 25 per- 
cent, and prints at six pages 
per minute. 

The MT905 comes with 
the same resident type fonts as 
HP accepts standard HP font 
cartridges, andlets you choose 
optional memory upgrades from 
one to four megabytes. 


Circle 1520п Reader Service Салі (DEALERS: 153) 
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MT905 Specifications 


a Technology: scanning laser. 

а Print Speed: 6-рарев per minute. 

в Resolution: 300 x 300 dpi. 

т Emulations: HP Series-tI. [optional 
emulations: Epson? JBM” Proprinter, & 
Diablo 630.] 

ш Standard 1/05: Serial & parallel. 

а Memory: 512K. (upgrades: 1, 2, & 

4 megabytes. | 

a Typefaces: Courier medium & bald, 
line printer, accepts standard HP font 
cartndges or any downloadable font in 
HP-format, 6-resident fonts + 2 font 
cartridge slots. 

ш Paper = 250-sheet input & 
output bins. Manual feed handies single 
sheets, envelopes, transparencies, 
and labels. 

8 Workload: 4,000 pages-per-month. 

m Suggested Retail: $1,995, 


test 4 
— | tires. What's ware ^r Potenti exists with жене ы. 
= East, | = salen vini T 
Ме Prowhscs Soe Pr в 
Le St, 


These sales projections e s. 


CAN YOU SPOT 
THE $700 DIFFERENCE? 


1-800-843-1347 


бетін tO гоча 


For more convenient 
paper handling, the universal 
paper cassette holds letter, legal, 
and international sizes, plus up 
іс 15 standard envelopes. You 
can choose face-down output to 
keep long documents in the nght 
order. And the manual feed lets 
you print labels or transparencies. 
So any way you figure, 
the answer still comes up the 
same. The Mannesmann Tally 
laser looks perfect. And so does 
the price. 
For the name of your 
nearest dealer, call the toll-free 
number listed below. 


MANNESMANN 
TALLY 


Ext. 198 


Epson and (AM are registered trademarks. 
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Break ihe 32M barrier without breaking 
your wallet with EZ-DOS 4.0. 


Е2-005 40 was developed ad Digital 
Research as an aitemative DOS for 

Ав such, EZ-DOS 4.0 allows 512M 
partitions and flesubdirectory PASSWORD 
protection. On-lina HELP is another user- 
friendly leature. 


EZ-DOS 40 also comes with GEM/3 


Desktop, this windowing operating 
environment. 


СЕМ 


EZ-DOS 4.0....... $79.00 
with True BASIC .... $99.00 


2001 Sales, Inc. 


Cop Headquariars 

16580 Harbor Bivd, Ste. D. 

Fountain Valley, CA 92708 

Tel: (714) 531-6551 Fax: (714) 531-8546 


CANADA: 

Tel: (416) 591-6600 
TAIWAN; 

Fet: (02) 542-4575 


HONG KONG: 
Tel: 5-890-370/ Fax; 5-905-6241 


Dealer, Distribute; & OEM inquiries welcome. 
VISA and Master Card accepted 


Fax: (446) 591-6808 


Fax: (02) 536-3405 
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for the U.K. and 60 Hz for the U,S.), the 

same 15 true of monitors, Can you tell us 
whether or not this is true? 

William Brown 

Katy, Texas 


Most monitors manufactured and sold as 
“PC compatible” are just that; they will 
work at a scan frequency of 30 Hz to 
maintain compatibility regardless of their 
country of origin. Problems would arise 
only if you aitempied го use a composite 
or TV monitor; the European standard, 
as you mentioned, is different f rom that 
of the National Television System Com- 
mittee, European monitor manufacturers 
that seil in the U.S. can sell the same unit 
in both markets, provided it has dual 


power inputg.—S. А. 


Little Orphan Lisa 
Some years back, my department bought 
five Lisa (Macintosh XL) microcom- 
puters, which Apple Computer no longer 
manufactures. We have problems with 
them, and we have contacted Apple, but 
to no avail. We'd like to know sources of 
parts and kits, as well as books, because 
we want to keep our Lisas running. 
Could you give us suggestions for where 

to start looking? 

Shen Xioyang 
Department of Physics 
Shaanxi Teachers University 
Mian, PR China 


A good piace to start looking is at Sun Re- 
marketing, P.O. Box 4059, Logan, UT 
84321, (801) 752-7631. Not only does 
the company provide upgrades that allow 
the Lisa to run Macintosh software, but it 
also is an authorized Lisa service center. 

Check it out. —T. T. 


High-Speed Microcomputing 

[ race à Limited Inboard Hydroplane in 
the 5-liter stock class. [ use а 305 Сһеу- 
rolet as my power plant. The boat is capa- 
ble of 120 mph. 

I would like to develop an on-board 
computer to monitor engine functions 
while testing and racing. Eventually, I 
would Jike to be able to output perfor- 
mance data. 

I have gone through past issues of 
BYTE looking for a project that might fit 
my application. I have found other on- 
board computers, but their manufac- 
ішгеге want an arm and a leg for them, 
and I run a low-budget operation. For ex- 
ample, І looked at a computer that moni- 
tored the eight exhaust temperatures, had 
room for an additional eight engine and 
clutch monitors, and cost more than 
$5000. I'm certain that the job can be 


done for a lot less than that. 

My problem is that l'm not exactly an 
electronics whiz. My background is in 
accounting. 

J also want to develop a digital device 
that would tell exactly what the timing of 
the engine is. 1 think this would be an 
easy device to develop, but І need some- 
one with the expertise and knowledge. 

Can you give me some direction? T 
have ideas, but not the skills to develop 
them. 

Rod Lewis 
Lake Oswego, OR 


There are several directions you could 
choose. Your options depend on whether 
you need monitoring and process control 
or just а way to record data for later 
anal ysis. 

Real-time process contro! would re- 
quire some on-board intelligence; the 
width of the processor bus is dependent 
on the number of inpuis and oul puts you 
require. Since you also need high tem- 
perature sensors, й might be best to сот 
tact an industrial contral firm; you may 
be able to put together a smail chassis PC 
bus, VME bus, or Multibus solution with 
а processor and а few interface cards. 
The cast, however, is likely to be quite 
high because you те looking for develop- 
ment for a single system, and the effort 
would require writing application 
software. 

Data acquisition without control 
would require only the sensors and a re- 
cording device, and it may be a more 
cost-effective solution. Data could be 
strobed, read in, and stored in memory 
with only a low-end processor (depending 
on the speeds and the amount of data re- 
quired), the sensors, some memory, and 
some interface logic. You could even pul 
together the timing monitor with no intel- 
ligence: A clock, an input line tapped 
(and stepped down) from the distributor 
circuit, and a counter would form the 
heart af the system. 

Your best bet if you are looking for a 
do-it-yourself solution is probably to 
check out some advanced hobbyist books 
ала look for a design that would best suit 
your needs. You might also check out the 
single board computers that have ap- 
peared in BYTE in recent years.—S. A. 


A Correct Connection 
| һауе a Sony КХІЯСРІ monitor that 
functions very well as a CGA output de- 
vice. What's bothering me is whether its 
analog input 1s able to accept VGA ana- 
log output. Is it just a question of the cor- 
rect connectors? [ am assuming that all 
continued 
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The original AnthroCart. Mobile. 
NUS [I5 el strong. So many ways to solve 
. your space and equipment problems. 


Choose different sizes. Move 
shelves around. Add space saving 


(5, options. 
ча AnthroCart. Welldesigned 
omy. Technology Furniture. 
URE 


Look for our name. 


nthroCart 


Call us for more information: 800-325-3841 


Anthro* 

Technology Furniture^ 

3221 N.W. Yeon St. 

[ A Portland, ОН 97210 
: 503-241-7113 

ANTHRO 756240103 
AnitroCan and Technology Furniture are 
registered irademarks of Anthro 
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analog RGB input monitors are the same. 
Isthat correct? 

I would also like to clarif y the impres- 
sion that [ get from reading some of the 
computer ads in BYTE and other maga- 
zines. ATI seems to imply that its EGA 
card is able to output any mode to any 
monitor. This would mean, for example, 
that an EGA mode could be displayed on 
a monochrome monitor with shades 
rather than colors. This appears wonder- 
ful, since it is then possible to run any 
software with just the ATI card and what- 
ever monitor you happen to have. Is this 
right? 

Dr. Ono Meng Soon MRCP 
Petaling, Jaya 


You can use any analog RGB monitor as a 


| ИСА output device, provided the monitor 


has the proper bandwidth and you are 
able to make the proper connection. 
While I don't have the specs for the Sony 
monitor, a bandwidth of over 10 MHz is 
required for VGA adapters. You'll have to 
make sure that the monitor is capable of 
640- by 480-pixel resolution, a quality 
not found in many displays sold for use 
under the CGA standard. 

EGA systems have a monochrome 
mode (mode 15) that can display graph- 
ics on a two-color monitor. Monochrome 
(black-and-white) monitors with gray- 
scale capability are usually sold for 
graphics work and of fer high resolution. 
Any ЕСА card will work only with а TTL 
monitor or a multif requenc y monitor with 
а TTL switch. —S. А. 


Resurrecting the Dead 

I'm a beginning electronics/computer 
hobbyist (with a strong emphasis on “be- 
ginning”). Recently, I intercepted a ven- 
erable (circa 1976) Lanier LTE-3 “no 
problem" dedicated word processing sys- 
tem on its last trip aut the back door of a 
local attorney. The system seems to be in 
good operating condition and includes a 
large integrated terminal (a 13-inch 
CRT, two 5%-inch floppy disk drives, 
five card slots, and a ful! keyboard), 
some software, and a Qume daisywheel 
printer. 

I'm not interested in wrestling with an 
antiquated typing system in a modern 
business environment, but I would like to 
convert the terminal into a multifunction 
personal computer. Can [ accomplish 
this in a cost-effective manner? 

І have no technical specs on the sys- 
tem, but the motherboard seems to be 


| built around the following chips: the 


Intel 10912, NEC D8080AFC, and 
NEC D8257C microprocessors, and 16 
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^ Nat PolyAWK our “toal- 
TA || box language" because it is 


©, Assembler ос other modular 

> language) ro develop applications, 

- — bur you will write your own 
+: specialized development tools and 


- . easy to write гот, 


2-0 AWK wasoriginally developed for 
22 UNIX by Alfred Aho, Richard 
=< Meinberger& Brian Kernighan of 
' Bell Labs Now PolyAWK gives 


TT "unus | 
Р Р ГА ucl 1 


7.2 сап replace а host of specialized 


E -. thousands of others, you will soon 
‚- find PolyAWK to be an indis- 


с end C, and now professional pro- 


- Under MS-DOS & 05/2 


MS-DOS $99 


2 general-purpose language that 


tools ог programs. You will still use 
your standandi language (C, Pascal, 


programs with chis versatile, simple 
and powerful language. Like 


pensable parr of your MS-DOS 
toolbox. lf you don'r have enough 
OS! development tools, now it's 


A True Implementation 


Bell Labs brought the world UNIX 
ate discovering AWK. 


MS-DOS& 06/2 programmers a 


ЕС prue implementation of this valuable 


"new" programming tod. PolyAWK fully conforms 
to the AWK standand as defined by the original 
authors un their hook, The AWK Programming 
Language. 


À Pattern Matching Language 


Т ЊУ is a powerful pattem marching language for 


writing short progmms tn handle common text 
manipulation anddata conversion tasks. A РауА K 

program consists of a sequence of partems and actions 
thar tell wharo look for in the input dara and whar 
to do when it’s found, PolyAWK searches a set of files 
for lines matched by any of the pattems. When a 


| matching line is found, the conesponding action is 


performed. А partem can select lines by boolean 


2272 operations on strings, numbers, fields, variables, and 


= “ ir. 
SE ae "Li-- Rl Er 


” Ф kx ds 


атау elements; pattems may reference propenies of 
the current input line orany other program variables. 
Acsions processing on selected 


) тау perform arbitrary 
lines. The action language looks like C, but there are 


no and strings and numbers are built- 
іп data types. You can have multiple input files and 
output files, regular expressions, user-defined func- 
tions, and run other programs: 

Saves You Time & Effort 


The most compelling reason to use PalyAWK is 
that you can literally sccomplish in a few lines of 


3° code what may take pages іп C, Pascal ог 


| Рея аре spend a lot of time 


== = 
LT PIS im - 
= " ғ; m ud i" 


PolyAWK. 


The Toolbox Language. 


For C, Pascal, Assembly & BASIC Programmers 


writing code to perform simple, mechanical data 
manipulation — changing the formar of data, 
checking its validity, finding irems with some 
property, adding up numbers and printing reports. 
{г is time consuming to have to write a special- 
purpose program ín a standard language like C or 
Pascal each time such a task comes up. With 
PolyAWK, you can handle such tasks with very 
short programa, often only one or two lines long. 
The brevity of expression and convenience of 
operations make PolyAWK valuable for provaryping 
even large-sized programs. 


Very Concise Code 


Where program development time is more 

important than run time, AWK is hard to beat. 

These AWK characteristics let you writeshort and 

concise programs: 

* The implicit input loop and the pattern-action 
paradigm simplify and often entirely eliminate 
contro! flow, 

* Field splitting parses the most common forms of 
input, while numbers and strings and the 
coercions between them handle che most 
common data types. 

в Associative arrays use ordinary strings as the in- 
dex in (һе array and offer an easy way ro ітріс- 
ment a single-key database, 

* Regular expressions are a uniform notation for 
describing foem of text. 


Hi D Software Sines 1982 — 


rr 205 оп Reader Service oa 


+ 


08/2 $199 


absence of declarations shorten 
programs. 

Large Model & 
Math Support 
PolyAWK is a large model imple- 
mentation and can use all of 
available memory to run big рго- 


grams or read files greater chan 
64K. PolyAWK also includes exren- 


such as strings, integers, floating 
point numbers and transcendental 
functions (sin, log, etc.) for scien- 
tific applications, Conversion 
between these types is automatic 


without compromising accuracy. 


PolyAWK Comes With 
The Book 


When you order PolyAWK you 


based AWK. The book begins with 
a tutorial that shows how easy 


comprehensive manual. Because 


PolyAWK is a complete implementation of AWK — НЕ 


as defined by the book's authors, you will use this 27 | 
book as the manual for PolyAWK. : 


PolyShell Bonus For MS-DOS! 


PolyShell gives you 96 of the most useful UNIX 
commands and utilities under MS-DOS in less 
than 20K, You can still use MS-DOS commands 
ar any time and exit or restart PolyShell without 
rebooting. MS-DOS programmers — discover-what 
you have been missing! UNIX 


switch ro MS-DOS painlessly! PolyShell ғ 


PolyAWK are each 899 when ordered separately. 


Save $50 by ordering the PolyShell + PolyAWK =` 


combination package for $149 (MS-DOS only). 
30-Day Money Back Guarantee 


You can purchase PolyAWK and the book, The um 


AWK Programming Language, foc $99 (MS-DOS) | 


or$199 (0672) or $249 for both. Ifyou already have © 7: 
the book, deduct $14. The combination package === ~ 
includes only one book. Onder PolyAWK (MSDOS 1. - 


& О5/2) plus PolyShell (MS-DOS) for $348. 


To Order: 1-800-547-4000 
Ask for Dere. BY T. Send Checks and POs To: 


POLYTRON Corporation, 1700 NW 161th Place, ^^ 


Beaverton, OR 97006, (503) 645-1150 — 
FAX: (503) 645-4576, TELEX: 325800 POLYTRON. 
Call About Cur OEM/VAR Strategic Alliance Program. 
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» Default initialization and the 22. 


sive support for math functions С^ 


and always optimized for speed ` 


receive а copy of The AWK `. 


Programming Language writtenby — >. P 
the authors of the original UNIX: = - 


AWK is to use, followed bya |: 


ТМ54116015М№І ІС. Can the system Бе 

“liberated” with the replacement of one 
or more chips on the motherboard? 

A. J, Daniels Jr. 

Corpus Christi, TX 


I'd consider taking up wrestling. At least, 
be happy that the system works and see 
what mileage you can get out of it as їз. 
The ОВОЗОАРС is none other than the 
wonderful old 8-bit 8080, grandfather af 
the 8088. The 8080 was at its peak in the 
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early days of CP/M and the 8-100 bus. 
The D8257C is not a processor but a pro- 
grammable direct-memor y-access con- 
troller for the 8080/8085 family. Your 16 
TM54116-15s add up to 32K bytes’ 
worth of 150-ns dynamic RAM. 

To update the system, lift it up and 
move your desk underneath an AT clone. 
Perhaps the Qume has a Centronics-com- 
patible parallel port {though the Qume 
daisywheel printers I'm familiar with 
came with wide, multiline cables compat- 


PUBLISHING 


WERE A BUICK, 
РСТЕХ WOULD БЕ 
А LAMBORGHINI. 


You'd expect us 10 say PC TEX i is hot—so don't take our word for it. In their 
desktop publishing systers category, INFOWORLD rated PC TEX #1. They said: 


“Vo non-TEX-based program has such typological aesthet- 
ics...enormously flexible and offers complete control over the 


output of your printer.. 
And rom PC MAGAZINE: %. 


-PC TEX off ersam ple rewards. You сап 


achieve incredible precision in formatting text, especially math- 
ematical expressions.” 


you'll see that for complex 
scientific and mathematical 
formation and notation, 
PC ЗЫ leaves the others 
back in the dust. 


FORMATTING with 
textbook quality, and 
unsurpassed placement 
of 


А, 


% 
ТҮРЕ that rivals 
professional typesetting: 
all yours. Pick the type you like 
from 30+ Bitstream font families. 


FLEXIBILTY Camtera-ready, 
publisher-ready manuscripts are 
fast and easy. Author io printed 
piece time reduces, authar con- 
trol increases. 


That's flextbiliry— that's PC TEX. 


(z*—-i)° 
В 234-10 


2- ХҮ 


га 


TEST DRIVE ІТ. 


For a free PC TEX demo diskette, the 
new РС ТЕХ 88 product catalog and 


information on о PC ТЕХ configuration 


for your system, give us a call at 
415-386-8853 


12 Modrona Ave, Mill Valley (А 94941 


МОЕОООООМ! 


PC Tel o pagutored Tht of Pamong ТЕХ Inc Tp n an йт Момота бағу ТЫ Моск!“ proce! romar are diet ГМЕ, 
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ible with only Qume's interfaces), and 
you can use и with some PC or AT 
clone. —R. G. 


Parallel ATs 

Let's take a hypothetical case. І have two 
IBM PC AT compatibles. One Г use all 
the time. I use the other 10 percent to 20 
percent of the time, but [ cannot do with- 
out it- Both have 640K bytes, a 1.2-mega- 
byte floppy disk drive, a 20-megabyte 
hard disk drive, and a parallel port. My 
dream is to use the second AT in a paral- 
lel/multiprocessing mode. 

Is this feasible under DOS or OS/2? if 
50, what additional hardware (e.g., 
memory, bus-to-bus link) would I need? 
Is such hardware available? If T have С 
source code, can [—using some overlay 
software—recompile that software so 
that it makes use of both machines? 

Do other readers find themselves 
needing а second AT but underutilizing 
it? Would the kind of software and hard- 
ware I’m dreaming about be a viable al- 
ternative to upgrading to a faster, morc 
expensive machine? 

Атеевһ Oza 
Martinez, CA 


Л sounds like what you're dreaming 
about is building a parallel-processing 
system, nor an easy feat by any means. 
First, you'd want Io get the systems com- 
municating with one another at high 
speed, so you'd probably need fo set up а 
bidirectional parallel port. You can do 
this by either buying a couple of parallel 
НО boards or seeing if you can modif y 
your existing parallel ports as described 
in "Why Microcontrollers, Part 2" by 
Steve Ciarcia in the September 1988 
BYTE. Then you'll have to work out 
handshaking details, communication 
protocols, and so on; you re pretty much 
on your own in all this. 

And your problems һауе just begun. 
because geiling high-speed communica- 
tions set up doesn't guarantee that any of 
your software will make use of lt. Unless 
the whole point of this exercise is the en- 
joyment you'll derive from creating what 
amounts Io your own operating system 
and application software, you're in for 
months and possibly years of hassle. 

Of course, another alternative is to sei 
up a small network between the ma- 
chines. You cauld make this as simple or 
as elaborate as your pocketbook allows. 
But the computers could at least share 
disks and printers, Sa, for example, you 
could turn one AT into a remote prini- 
spooling station «o that it manages large 
print tasks while the other AT is free to 
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Because Resources Should Be Shared 


Baylech engineers Printer Sharing. 


Make the most of your invest- 
ments in valuable printers, com- 
puters, plotters, modems, and other 
resources with a printer-sharing 
device from BayTech. We manu- 
facture a diverse product line 
engineered for flexibility and speed 
that lets you share your resources 
and maximize your investments. 


қ 


From simply sharing one or 
more printers between computers, 
to creating a complete network for 
printer sharing and computer-to- 
computer communication, BayTech 
has a device designed to meet your 
specifications. 

Call toll free today to learn more 
about maximizing your resources. 
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Bay Technical Associates, ine., 
Data Communications Products Divisian 
200 North Second St, РО. Box 387, 
Вау Saint Louis, MS 39520 USA 
Telex: 910-313-1618 BAYTECH. 
Telephone: 601-467-8231 or toll-free 


800-523-2702, EXT 881 


Never buy another ribbon! 
with Macinker™ 


over 100,000 sold 


| Universal Cartridge Macinker $68.50 hnagewriter от Epson Масігкег $42.00 


Eliminate expensive fabric ribbon replacement with the famous Maclnker. The 
Universal 25 2 Масіпкег ($68.50) will re-ink most cartridges with the appro- 
priate adapter. The Universal Spool Macinker will re-ink ай spools. Operation is 
very simple & automatic. Our extra dark, lubricated ink yields better than new 
printout quality and its cooling effect extends print-head life. New ink dispenser 
ensures precise ink metering. Average number of re-inkings/cartridge is 60-100 аі 
an average cost of 5 cents/re-inking. We also have dedicated Maclnkers for spe- 
са! cartridges. All Macinkers, with appropriate Multicolor Adapter can re-ink multi- 
color cartridges (2 or 4 colors). Or use your Масіпкег to re-ink in 10 different col- 
ors: red, green, blue, yellow, purple, brown, orange, gold and silver. Our Cus- 
tomers range from individuals to Fortune 500 Corporations. In 1982 we pioneered 
re-inking technology and are dedicated to its development. We have a complete 
range ої accessories, heal-transter re-inking adapters, speaal inks and cartridges. 


Call for free catalog 
Special Offer 


Universal Spool Macinker 
Heat Transfer Adaptor ......... — 


Extra Ink bottle ..........3.00 nation for orders »- $100.00. 


Al Macinkers delivered with bottle of ink, ink meter, reservoir, | Suy the Universal Cartridge & the Uni | 


reservoir Cover, Black, uninked, colorad, spacial cartridges 
avaiable. Best гїп quality at Куан costs 


New! FAX/MODEM, PC or MAC - 
the World at your fingertips 


it's а state of the art, high speed fax and a 
2400 baud 100% Hayes™ compatible mo- 
dem. — 9624 turns your PC into a 
owerful world communication machine at a 
ower cost than a standard fax. Powerful soft- 
ware offers sophisticated capabilities not 
found on standard fax machines, including 
document composition editing, file storage, 


| versal Spool at the same time and get 
the second unit for $50.00 


LightFax 9624 extern $749.00 


PC 

LightSpeed 9624 external .....749.00 
LightSpeed 9624 internal .....698.00 
МПО: аен нннеее .28.00 
Microsoft. compat. mouse ....49.00 
200 dpi Scanner .....................199.00 


Sattetacton ог 30 day refund on а) products — immediale shipment - Major credit cards 
Computer Friends, Inc. Order Toll Free 1-800-547-3303 


14250 NW Science Park Dr. 
Portland OR 97229 


400 dpi scanner (PC).........273.00 


тартары 9624 external .....749.00 

dpi scanner МАС" 499.00 
includes MAC interlace 

Mac switch for scanner...........55.00 


in Or (503)626-2291 
{ах (503)643-5379 telex 4949559 CF 
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Just зау, "1 saw I! In ‘Byte and get al 
free mousepad with any order 2550.00, | 
or free key-beeper & Паз ні combi 
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work on a spreadsheet or database opera- 
tion. (An example of a low-cost network 
system is EasyLAN from Server Technol- 
ogy, 1095 East Duane Ave., Suite 107, 
Sunnyvale, СА 94086, (408) 738-8377, 
You'll spend $99 per system, and all you 
need іп the way of hardware is а serial 
port on each machine and ап RS-232C 
cable.)—R. б. 


Emergency Shutdown 

At my company we have several ІВМ PC 
XT and AT computers operating in an 
unattended environment where if is im- 
portantto determine if à system is notop- 
erating because of a power, hardware, or 
software failure. 

Once failure is detected on a system, 
we want (о energize or deenergize a relay 
that can be used to enable and disable 
other equipment. At some later point, we 
would analyze and correct the actual 
problem. 

We believe we need a device that could 
be signaled periadically via software 
contro) and would then begin а count- 
down process. If another signal was re- 
ceived before the countdown terminated 
(indicating valid operation), the counter 
would be reset, otherwise, the counter 
would expire and the relay would be 
switched. We can tolerate a time-out per- 
iod of several seconds (say, 2 to 5) to a 
few minutes (say. | or 2). Expansion 
slots are al a premium, so we would like 
to signal via an existing port: serial, par- 
allei, or, perhaps, keyboard, The cosi 
needs to be low—§20 to $50. 

We have found some watchdog timers, 
but either they require special signals via 
an expansion board, they're too expen- 
sive, or both. Since we don't want to de- 
sign or build this device, do you know of 
any vendors that supply а device we could 
use for this purpose? 

Fred Schumann 
Boulder, CO 


The PC XT and AT already have their 
own timers, so you probably don't need to 
buy an additional one. Programming the 
timer in assembly language and BASIC ік 
covered in good detail іп Robert Jour- 
dain's Programmer's Problem Solver for 
the IBM PC, XT, and AT (Simon & 
Schuster, New York: 1986). This Боск 
also contains good information on pro- 
gramming parallel printer and serial 
ports. You should be able to use either the 
RDY line on the parallel printer port or 
one of the serial port's hand shaking lines 
as input for your triggering signal. So 
there's a good chance that, with some 
clever software, you don 't need any addi- 
tional hardware. —R. а. № 


THE NEW STANDARD FOR | ges 
HIGH PERFORMANCE 


STATISTICAL SOFTWARE 


. COMPLETE STATISTICAL SYSTEM 


тұс 
z 


LWITHDATABASEMAMAGEMENT | 


M T ғ 


qui: 1 


- AND GRAPHICS 
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A powerful, comprehensive, elegant, and super-fast statis- | ei [| — 
tical package for IBM (PC, AT, PS2) and compatible Fus F We- up dee стз д 
computers. № The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli- 
gence, even complex analyses require only a few keystrokes 
(batch processing is also supported). B C55 features compre- 
hensive, state of the art implementations of: Basic statistics, 
Multi-way frequency fables, Nonparametric statistics, 
Exploratory date analysis with analytic graphs, Multiple 
regression methods, Time series analysis with modeling and 
forecasting (incl, full ARIMA), General ANOVA/ ANCOVA’ 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi- 
mensional scaling, Пет analysis Reliability, Log-linear 
analysis, Chister analysis, Non-linear estimation, Logit 
Probit analysis, Canonical analysis, Surewal and Failure 
Time analysis (Censored data), Quality Control analysis, 
and muck more, @ All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types), full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). B All 
CSS screen output isdisplayed via customized Scrollsheets™ 
(i.e. dynamic, user controlled, multi-layered tables withcells 
expandable into pop-up windows} all numbers in a Scroll- 
sheet™ can be instantly converted inio a variety of 
presentation quality graphs; contents of different Scroll. 
sheets™ can he instantly aggregated, combined, compared, 
plotted, printed, or saved, BÍ The flexibility of the CSS input? 
output is practically unlimited: CSS offers an intelligent 
interface(read/write)to all common file formats (Lotus, Sym- 
phony, dBii, 0811 +, DIF, SYL, ...| and special utilities to 
easily access dala fromincompatible programs; graphics сап 
be saved in files compatible with desktop publishing pro- 
grams (Aldus, Ventura). № CSS data files can be as large 85 
your operating system (DOS) allows, 05/2 version coming 
soon. М CSS precision exceeds the standards of all common 
precision benchmarks. B fechnical note: The CSS user 
imwerface and ай JO were written in Assembler and bypass 
DOS; graphics and data management were wrilien in 
Ascmiler and C; the computational algorithms were 
writen in Assembler and optimized Fortran. № $495 (plus 
$5 sh/h): ld-day money back guarantee. 
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The 3-volume 
Advanced C Programming Set 
00969 


[Publisher's price $81.85) 


The 3-volume 
Handbook of Computer 
Communication Standards 


(Publisher's price $90.00) 
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Think small in a big way 


When you think multiuser/multitosking, 
Ник Concurrent" DOS 386, the bi 
name in small systems from Digita 
Research? architects of the first standard 
operating system for personal сотру- 
ters, Now, Concurrent DOS 386 allows 
multiple users to shore peripherals, files 
and applications, using serial terminal 
workstations linked by RS-232 cables 

to the system. №5 fast, reliable and 
economical. 


The big news today is small systems 
Concurrent DOS 386 meets the increos- 
ing demands placed on small systems by 
supporting multiple DOS programs on 
both the system console and attached 
terminals, You can run popular pro- 
groms such as Lotus" 1-2-3, dBase? Ill, 
WordPerfect* and mony more, with full 
moth coprocessor support. The system 
runs up fo 255 tasks simultaneously, with 
full intertask communications and byte- 
level record, file and device locking. 


For people wha hote woiting in line 
Concurrent DOS 386 brings you all the 
remarkable speed and power of the 
Intel® 80386 processor. A prioritized pre- 
emptive scheduler allows task execution 
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and intertask communication by several 
users at near full processor speed while 
leiting some tasks "interrupt" others 
according to the needs of each user. 


A small system with o big memory 
Concurrent DOS 386 gives you access 
to Four gigabytes «лаа physical 
mem Is powerTul me 

capability f dy supports fo баг 
Memory Specification with na addi- 
tionol hardware or softwore. 


Menus at a touch 


Now you con create and customize 
menus, while programmable function 
keys let you condense complex com- 
mands to a single keystroke. The file 
manager runs standord operating 
system functions, plus you have an 
on-line help facility, text editor and 
support for DOS-based device drivers. 


Multiuser color graphics 


Now with the introduction of the new- 
est member of the Concurrent DOS 
Family, Concurrent DOS 385/Multiuser 
Graphics Edition, your demands for 
high-resolution EGA bit-mapped graph- 
i¢s in the workstation environment con 


DIGITAL RESEARCH’ 


be met. Take advantage of advanced 
technology allowing you to run populor 
DOS-based graphics programs on indi- 
vidual workstations os well as on the 
system console without sacrificing system 
performance. Ask us about this exciting 
new version of Concurrent DOS 386, 


All you have to remember 
is Cancurrent DOS 386 


Cancurrent DOS 386 from Digital 
Research is the name to remember 
when it comes to 386 technology. The 
power and versatility of Concurrent 
DOS 386 are giving a new meaning 
ta the ward multiuser. 


CALL DIGITAL RESEARCH AT 
1-800-443-4200 AND ASX FOR OUR 
CONCURRENT DOS PROGRAMMER 
INFORMATION KIT. 


CONCURRENT DOS 386: 
SHARING THE SYSTEM AFFORDABLY 


ERgital Research and the Digtal Resen оро are regalercd 
trademarks, and Concurrent i. o rodemerk of Di esearch Imc 
Chher product normes org regatacpd trademarks or trademarks of 
hair espe cives penari Sp ection lions ore tubi eet Ic honge w йо 
notte, Copprigh! e 1708. Digal Bescorch Inc. All ight s revery nd. 
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Text, Context, 

and Hypertext: 
Writing with 

and for the Computer 
Edited by Edward Barrett 


MIT Press, Cambridge, МА: 
1988, 368 pages, $29. 95 


Reviewed by David A Mindell 


ew methods of creating, 
manipulating, and stor- 
ing text are changing the na- 
ture of written language, and 
not necessarily for the better. 
Electronic machination can 
easily transform the wonder- 
ful and elusive ambiguity of 
language into a strictly regi- 
mented system of signs: Text 
becomes “strings,” writers 
become " word processors,” 
and readers become “users.” 
Writers, technologists, and 
critics alike are asking how 
these developments will 
change both the practice and 
the profession of writing. 

Тех, Context, and Hyper- 
text, a collection of essays 
edited by Edward Barrett of 
MIT, attempts to address 
these difficult issues, as sum- 
marized in the book’s subtitle, 
“Writing with and for the 
Computer." The essays deal 
with three general categories: 
technica] documentation and 
the positionof the writer in the 
computer industry, the educa- 
tion of technical writers, and 
hypertext and hypermedia. 


Writing, or “Information 
Development”? 

In “Information Development 
Is Part of Product Develop- 
ment—Not an Afterthought," 
Roger Grice of IBM outlines a 
strategy wherein technical 
writers become involved in 
software development in order 
lo create more user-friendly 
products. This essay, how- 
ever, is more revealing as an 
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example of how large corpora- 
tions assimilate and mutate 
writing and how technology 
and its associated jargon trans- 
form the role of the writer. 
Grice describes IBM's re- 
naming of the writer as an “іл- 
formation developer" whose 


function becomes an engi- 
neering-like design of “infor- 
mation units." According to 
Grice, what distinguishes 
these new professionals from 
writers is that they “tend to get 
information from people 
rather than from books," 


С: Ап Advanced Introduction, ANSI C Edition 


Supercharging 08/2: Batch Files and Urilities 


Advanced QuickC 


Advanced Turbo C, A Programmer's Guide 


The Book of Fax 


Defense Applications of Artificial intelligence 


ILLUSTRATION: ROWENA SMITH © 1989 


work “as part of a team," and 
“test the information for its 
usability." 

Other articles in the book 
make similar suggestions that 
improved writing does not re- 
quire improved language but 
rather the proper placement of 
writers within the corporate 
hierarchy, Such changes will 
makethe writerser ve better as 
“communicator, integrator, 
and facilitator.” To me, writ- 
ers have always been these 
things, and this rhetoric di- 
minishes the power of written 
text in favor of structure, hier- 
archy, andeuphemism. 


Teaching on the Network 
Editor Barrett's own contribu- 
tion (which was coauthored by 
James Paradis) concerns the 
application of computer net- 
works to the teaching of writ- 
ing in the classroom. Instead 
of attempting to model “the 
cognitive processes of the 
mind” operating within writ- 
ing instruction, they chose to 
model the "social setting" of 
the classroom. The biack- 
board is replaced by the com- 
puter terminal, students hand 
in their work over a network, 
and the instructor reviews and 
returns the work with elec- 
tronic notes. 

The authors found their 
classroom model quite suc- 
cessful, but students preferred 
teachers’ comments іп old- 
style hard copy covered with 
red ink. Barrett and Paradis 
seem enthralled with technol- 
ору; they are so concerned 
with being in the technologi- 
cal avant-garde that they hesi- 
tate to accepi such a low-tech 
solution as paper and pen. 

Classroom-oriented ap- 
proaches are useful as a kind 
of textual public-address sys- 
tem, but I doubt if one could 
really learn to write over a net- 
work. While computers can 
imitate and even improve so- 

continued 
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€ ATET DSP Floating Point Processor running at 
гамнг € Plug-in card for [BM PC, АТ. XT or 
рог/20 € 1624 point complex floating point FFT in 
8.9ms Ф Expansion facilities including IMEByte 
memory & 100 KHz/330 KHz 12 bit data acquisition 
© С E& Fortran vector processing lloraries Ф Fuli 
development environment 


PARALLEL PROCESSORIREALTIME CONTROLLER | 
PIANI 


e Harris ATX 2000 Real-time RISC processor € Plus. 


in card for ІВМ"АТ Ф 100ns cycle time € 
Combines multiple FORTH instructions into a single 
cycle ® T compiler € Executes FORTH as its 
assembler 9 Upto 512 KBytes Gor 1 waitstate static 
НАМ @ Expansion connector for high performance 
data acquisition ® 16 TTL outputs & 8 TTL inputs 
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cial settings, they should not 
replace them, and face-to-face 
instruction will always be 
more valuable than screen-to- 
screen Instruction. 

Text, Context, апа Hyper- 
text makes a significant con- 
tribution to the current debate 
on computer writing, but it 
suffers from an overly “tech- 
ie" emphasis. That several of 
the essays are poorly written 
and carelessly edited is a 
symptom of insufficient atten- 
tion to language as the root of 
ali writing. Furthermore, a 
$30 book like this one, with a 
section on desktop publishing, 
should not have several differ- 
enttypestyles and low-quality 
dot-matrix prints. 


The Poetics of Hypertext 
The most thoughtful essay of 
the book, “Hypertext and the 
Teaching of Writing” is writ- 
ten by John Slatin of the En- 
glish department at the Uni- 
versity of Texas, His thesis, 
that “hypertext is a literary 
concept,” parallels problems 
of hypertext with problems of 
poetry such as intertextuality 
(the essentially referential and 
connected nature of all texts). 
Slatin reminds us, through 
Ezra Pound and Marianne 
Moore, that "nodes, links, 
and structure" have long been 
prominent in literature, and 
that hypertextual writing is 
merely an explicit form of 
these connections. Further- 
more, it is through such nodes 
and the links between them 
that ideas emerge, so hyper- 
text is a powerful tool for both 
educators and writers. 
Slatin's essay also repre- 
sents what I see as a new direc- 
tion in the critical thinking 
about writing and computers. 
It is among the few in Text, 
Content, and Hypertext to be 
free of a certain technological 
utopianism and disdain for 
what Barrett calls “rhetorical 
tradition." All toooften, com- 
puter/cultural theorists fall 
prey to the “in 10 years we'll 
be able todo everything” syn- 
drome. Critical dialogue on 
these subjects certainly needs 
technically informed thinkers 
who can seriously engage new 


technologies. At the same 
time, these thinkers must be 
able to remove themselves 
from thethrillof progress and 
place such developments іп 
their proper historical and cul- 
tural perspective. 

Text, Context, and Hyper- 
еж Covers a broad spectrum 
of technical and professional 
issues. But, when considering 
the impact of computers, we 
must ask ourselves, How did 
the invention of the typewriter 
affect the nature of writing, or 
the printing press, or, for that 
Matter, the pen? 
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C: An Advanced Introduc- 
tion, ANSI C Edition by Nar- 
ain Gehani, Computer Science 
Press, New York: 1988, 265 
pages, $32.95. The denizens 
of AT&T's Bell Laboratories 
create a lot of language prod- 
ucts and the books that are 
needed 1o document them. 
Narain Gehani developed 
Concurrent C, a superset of C 
that facilitates parallel pro- 
gramming, for Bell Labs. He 
has written extensively about 
C, Concurrent C, and even 
Concurrent C++, as well as 
Ada. 

The first edition of this 
book appeared in 1986; this 
edition reflects the changes in 
C required f orconformanceto 
the new ANSI standard. Ge- 
hani's two books nicely corn- 
plement the existing C Bible, 
The C Programming Lan- 
guage, by his colleagues Brian 
Kernighan and Dennis 
Ritchie. 

The style of C: An Advanced 
Iniroduction, ANSI C Edition 
will be familiar to readers of 
K&R. Gehani siates up front 
that he assumes that you al- 
ready know a fair amount 
about programming in an- 
guages like Pascal, FOR- 
TRAN, and Ada. His book 
helps you learn how to use C 
but not necessarily how to pro- 
gram. But along the way, he 
explains C concepts that fre- 
quently take a long time to 
learn on your own. The book 
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sticks to "advanced" C topics, 
such as type declarations, data 
abstraction, exception han- 
dling, andiheC preprocessor. 

In addition to covering the 
fundamental areas, like con- 
trol-flow statements and oper- 
ators and expressions, Gehani 
concentrates on advanced in- 
formation, and he manages to 
be very readable and easy to 
follow, as well. For example, 
the chapter on functions ex- 
plains how to declare and call 
functions, the basics, but it 
then goes on to discuss func- 
tions with a variablenumber of 
parameters and the control of 
function visibility. 

Gehani devotes an entire 
chapter to independent compi- 
lation and data abstraction. 
This chapter provides a good 
discussion of breaking pro- 
grams up into modules so that 
youcan protect data structures 
by making them local to a 
given module using the static 
storage class. 

This book contains a lot of 
code. While most of the list- 
ingsareshort, they illustrate C 
concepts meaningfully; many 
of the fragments come from 
larger, working programs. 

The book provides appen- 
dixes for both C ++ and Con- 
current C that provide an over- 
view of these C supersets. 
While you cannot learn C ++ 
or Concurrent C from these 
pages, you can get an idea 
about whether or not you could 
benefit from a more detailed 
explanation inanother source. 

I can recommend this book 
to programmers who think 
they know С well and to pro- 
grammers who write a lot of 
code in other languages and 
wanttolearn C. Both will find 
many useful nuggets of infor- 
mation from a true program- 
ming wizard. 

—G. Michael Vose 


Supercharging OS/2: Batch 
Files and Utilities by David 
D. Busch. Addison- Wesley 
Publishing Company, Read- 
ing, МА: 1988, 276 pages, 
$22.95, At first glance, the 
Ше of this book grabs your 
eyeand makes youtake notice. 
The promise of making OS/2 


even more powerful makes 
you want to know more, But 
then you begin to wonder if 
batch-file utilities аге really 
going to improve OS/2. The 
answer is, probably not for 
most users. 

Notthat someofthe 48 util- 
ities Offered aren't useful— 
many of them are, like the 
STAMPER.CMD utility that 
marks files with the current 
date, or ARCHIVE.CMD, 
which copies files not already 
backed up to an archive disk. 
Іп addition to some useful util- 
ittes, this book nicely explains 
how each of these batch files 
works so that you can learn 
how to be a batch-file pro- 
gramming expert. 

But there's a fundamental 
problem here. OS/2 hasn't 
caught on up until now mostly 
because the world was await- 
ing the Presentation Manager, 
OS/2's graphical user inter- 
face. With PM, you won't be 
using batch files because you 
won't be talking to OS/2 from 
the command line. You won't 
have to worry about path 
names and subdirectories, be- 
cause the 05/2 world will ap- 
pear in pictures you move with 
a mouse, not as filenames you 
copy and delete. 

Supercharging OS/2 seems 
to be caught in the OS/2 vapor- 
ware time warp, appealinp to 
the people who used OS/2 like 
an advanced version of MS- 
DOS in the days before the ar- 
rival of the РМ. It has intro- 
ductory chapters on OS72 that 
rehash why this operaung sys- 
tem will be important to per- 
sonal] computing's future; 
there's nothing new here. И 
briefly explains OS/2 con- 
cepts like multitasking and 
time-slicing and concisely, al- 
beit simplistically, summa- 
rizes what's different between 
05/2 and MS-DOS. 

Reading this book was hard 
for me. ] know a fair amount 
about OS/2, and [ didn't like 
its condescending tone. 

I can't recommend this 
book as a way to supercharge 
OS/2. As a tutorial on using 
batch files, however, it is use- 
ful though not unique, most of 

continued 


he more invaluable your data is to you, the more youll 
value Verbatim? Because when it comes to high 
performance and data protection, Verbatim has the winning 
combination no other floppies can copy. 
Consider this: Verbatim DataLife® 
floppies are engineered to perform an 
average of 50 million revolutions. That's 15 
times the industry standard. 
Then consider that Verbatim 
DatalifePlus" and DataLife HD 5И” 
disks were the first floppies to be factory formatted. 
Verbatim also gives you plenty to consider when it comes to 
dala protection. After ail, nearly 50% of all computer users have 
lost time and money due to accidental data loss. That's why 
Verbatim offers advantages like DataHold™ and DataHold 1l 


Minidisks 
25/20 


40 tracks side at 
48 TPI 


anti-static liners. So static charges are dispersed before they 
ever have a chance to build up. 
For the world’s ultimate data protection, Datal ifePius floppies 
have an exclusive DuPont Teflon? coating. So fingerprints and 
spills can be easily wiped from the 
recording surface. 

And of course, all Verbatim floppy disks 
are tested to be 100% error free and are 
backed by a lifetime warranty. 

Verbatim data cassettes and cartridges, 

&' 5A" and 3%" diskettes. For people who put a premium on 
performance and protection. 

For more information on the full line of high-quality 
Verbatim products call 1-800-538-8589. 


Ф Teflon is a DuPont registered trademark. 
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UNDAE a new computer, ZEOS* is your best choice. Why? 
EOS custom builds the best co ney money can buy and 
Mr them er directio you. PC Resource даарта put it this 22 554 
“ZEOS...provides quality шақа with the 
so for shag 70% of the cost? 
And a recent review in PC Mi said “comparing the ZEOS with а 
typical clone is a bit like comparing the Space Shuttle Booster rocket with 
MHz 786 _ ahei rotor... If you're looking for 
қ » one oft e fastest rides around ate 
with 32MB Hard Drive! down-to-earth price, don't pass onal ats 
ZEOS. Solid construction, flexible x: 
Only 9139500 sign and escape eee 
make it a top ОКЕ 
e tr e 
This true Zan Wa sie system байра. That's why ZEOS is fast be- 
fast Seagate auio park hard drive. Nothing coming the preferred chowe of cor- 
can touch й! porate, government and institu- 
“40286-12 CPU. 6/12MHz Dual Speed tional buyers around the world. 
keyboard hardware selectable. Reset and | That's we it’s the best choice 
То%о buttons right up front. | for 
a Zero Wait State DRAM, 512К expandable | о pick out your dream 
Riz LEMS capability! Ж; confidence. Dazzling performance and 
= Fast 32МВ Seagate 133R Нат Drive with we incredible prices await you. Guaranteed. Order now by 
aulopark, L2MB Floppy Drive. лайға 800-423. a 
в Ultra high speed Had/Floppy controller. 
L1 interleave, 800 K B/sec transfer vale. 
a High-Res Amber Display, Tilt/Swivel Base. 
a ZEOS Enhanced 101 Key Keyboard, uath 
Pleasant Tactile/Click Fed. 
в Serial and Parallel Printer Ports. 
а Clock/Calendar with Battery Backup. 
в 6-16 and 2-8 bit expansion slots. 
= 50287 support, up to I2MHz. 
в Heavy Duty Case NU: wilh Security 
Lock and LED 


20MHz "286 HARD қаны SYSTEM 
256/20— At 20MHz, the fastest 256. 
Complete with our 32M B, 33т Hard Drive 
and 1MB RAM. This is what Dazzling 
Speed is all about. Only $2095.00 
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Options Galore. As PC Magazine said, ‘ сис рари than even the 


most co tion-hungry-hound could er ly need? Including 14" 
EGA, add $495, 14" VGA. add only $695. An incredible selection of hard 
drives and virtuall E other add-on you could want. Call now Toll Free 
for details 800-4 


AU price ам upecdications are Sube in change «пий ootice Please call for cutter росте and wants белі. 
ZEROS is a poblel j traded company! MPLS/5 Paul Local ОТС. 1980 ZEOS қ kenai Lad, БАНЬ ғаш. NOW, Se. xol, MN 5512 


бе 


The New ZEOS 386SX Hard 
Drive System. Below 286 Prices! 


Only $189500 


The future is now! 


PC Magazine says “386SX-based machines 

are the right choice...” the new ZEOS 3865X 

is why The fidure 15 ynos now usth the new 

ZEOS 3865Х. It's even priced below compar- 

able 286 systems! 

a SOI86SX-16 СРИ S/IBMHz Dual Speed 
Keyboard Selectable. Reset? Тобо buttons. 

в Zero Wait State DRAM, 512K 
fo 4MB on board (16 MB System Total). 

a Shadow RAM and EMS сара 

a Fast 32MB Seagate 138R Hard Drive, 
ІРМВ FDD 

= Ulva high speed Hard/Floppy controller 
El inier 800 K B/second transfer rale. 

и High-Res Amber Display, Tilt/Swivel Base, 
compatible graphics controller 

в ZEOS Enhanced Tactile/Click keyboard. 

= High Speed Serial and Parallel ports. 

= 6-16, 2-5 Lap SEE 80387SX Math 
coprocessor support 
я2Е05 Space saver case Including Security 
Loch and LED indicators. 
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| Complete ZEOS 20 
p System, 65 MB Drive! 


m $2995.00 


А 20 MHz Powerhouse! 


The new 386 desktop standard. Featuring 

our 64K CACHE (twice that of most competi- 

lors) providing Zero-Wait Stale performance 

vastly superior to page/interleave тетағу 

schemes. Incredible value. 

в High speed ZeroWait 64K SRAM CACHE. 

a Genuine 32-01 Intel 80386-20MHz CPU. 

= JMB of Zero-Wait DRAM Expandable to 
БМВ System Total. 

a Fast 65MB Seagate Hard Drive, L2MB 
Floppy Drive. 

= Ultra high speed Hard/Floppy controller, 
13 interleave, 800 K Gisec transfer rate. 

в High-Res Amber Display with Tit/Sutuel 
Base, compatible graphics controller 

a 101 Key ZEOS Tüctilé/Clich keyboard. 

s High speed Serial and Parallel Ports. 

в 1-32, 5-16 and 2-8 bil slots. 

в 80387 math coprocessor support. 

a ZEOS 5-bay case. Induding Security Lock 
and LED indicators. 


| ^ Wty 
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Complete 25MHz 386 
Vertical System. 65MB Drive! 
Only $3995.00 


33MHz systems also available! 


ZEOS 25MHz ала 33MHz 80396 systems 
are the fastest, most advanced available 
anywhere. Review after келем, these ZEOS 
systems are selected as the best brice/ 
performance buys. А poweruser's dream. 

= High Speed Zero-Wait GAK CACHE. 

» Genuine 3241 Intel 386-25 or 33M Hz CPU 


a IMB Zero-Wart 32-bit DRAM expandable 
to 8M B on board plus 16M B 32-bit 
expansion (2АМВ total). 

» Fast 65MB Seagate Drive, L2MB FDD. 

ә Ulba шей speed Hardi Floppy controller, 
ГІ interleave, 800 K B/sec transfer rate. 

» High-Res Amber Display, Tl/Swsvel Base. 

в 101 Key ZEOS Tactile/Citck keyboard. 

= High Speed Sertal and Parallel Forts. 

a 1-32, 6-16 and 1-8 int stots. 

= 80387 and Watek 3167 support. 

« Heavy Duty 6-bay Verticle Case. 

Desktop configurations also available. 


Order Now Toll Free 
800-423-589] 


FAX Orders Dial: 612-633-2310 
In Minnesota Call: 612-633-4591 
MasterCard, VISA and COD 
Open days, evenings and weekends 
Se habla Español. 
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ІР YOU DESIGN ADD-IN BOARDS FOR THE NEW 
ІВМ PS/2 SYSTEM YOU NEED OUR 


MICGROCHANNEL 


4990 С 
INTERFACE CHIP 


Just some of the Functions implemented: 

Program. Option Select “ 32 Bit Data Bus Contr. 
Multi Device Arbitration " Channel Check Indicator 
Memory and МО Transfer contr. * Wait State Log. 
16 Programmable Address Levels. 

It comes in a 68 pin PLCC and is fabricated in 1.54 
CMOS,only consumes 150mW. You can replace 10 
to 20 TTL devices, a board real estate saving of 
20 іс 65 вост. А reduction of board developement 
time of some weeks is realistic. Only requires 2 
additional 74L5245 for 16 bit systems, or 4 for 
32 bit systems. The chip costs US$ 15, in 
quantities of 5000 and is available now 

ЕОС GmbH. Taunusstr.51 

8 MUNICH 40 W. GERMANY 


Те1.(89)3507076 IBM,PS/2 and Micro- 


Fax.(89)3596180 channel are registered 


llic trademarks of ІВМ 
Dealer inquiries invited 


introducing the 
Smallest 80386 based 
PC Compatible Single 
Board Compuler 
Only 4" x 6" 


CEBIT 89 
HALL 006 
FLOOR £06 
STAND F5 


Quark/PC® II 


e VGA? VidedColor LCD Controller 
e SCSI Hard Disk Control 


• Up to 4 Mbytes Memory and more 
To order or enquire сай us today, 
Megatel Computer Corporation 
(446) 745-7244 - FAX (446) 745-8792 
774 Turbine Drive, Weston, Ontario MSL 252 
Distributors 
| Germany — (05074) 98034 ҒАХ(04774) 90248 
ttaly&Southem Europe — NCSITalla(0331 256-524 БАХ (0334) 256-048 
UK, — Densitron (0959) 76331 FAX (0759) 7407 
Australia — Asp Microcomputers (03) 500-0628 FAX (03) 500-9464 
Denmark — Ingeniorfirmaet(452) 440488 FAX (452) 44075 
Fintand — Digipoint (3580) 757 1744 FAX (3580) 757 0844 
Norway — AD Elektronikk (09) 877440 FAX [09) 875990 


Sweden— 46-40 78078 FAX 45-40 139038 
Quark a oregetered US hodematetk AY МЕС Ca lid VGA отоого возот ом Со 


megatel 
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the techniques will apply to 
MS-DOS as well as о OS/2. 
Tolearn about OS/2 batch-file 
programming, you might 
want to reada magazine article 
or your О8/2 user's manual in- 
stead and save $22.95. 

—(G. Michael Vase 


Advanced QuickC 5y Werner 
Fiebel, Osborne/McGraw- 
Hill, Berkeley, CA: 1988, 711 
pages, $21.95. A few years 
ago, it was fashionable ta 
claim that “Real program- 
mers eatmeat" as a parady on 
the consctousness-raised 
early-1980s male who was 
man enough to eat quiche. 
While that was a joke, pro- 
grammers do want "meat" in 
their programming texts. 
Werner Fiebel's latest book 
satisfies such an appetite. 

Not reallv a book about 
QuickC as much as a book 
about C programming that 
happens to use QuickC, Ad- 
vanced QuickC features over 
600K bytes of source code. 
This code is not short snippets 
written just to explain a C con- 
сері; these fragments perform 
serious, useful tasks. The lists 
of routines in the book reads 
like a computer science cornu- 
copia: stacks, queues, linked 
lists, binary irees, parsers, 
dala compressors, елсгурпоп 
roulines, quadratic random- 
number generators, simula- 
lions, statistics models, and 
graphing routines. All this 
code isavailableona disk from 
the author for an additional 
charge. 

The texi accompanying the 
code describes the algo- 
rithms, sometimes in great de- 
tail, and is easy to follow. 
Long programs are broken 
down with paragraphs that ex- 
plain whateach function inthe 
program does. These explana- 
tions explore problems with 
any given algorithm, like the 
discussion of Quicksort's poor 
performance on small data 
sets, and presents programs 
thatdon't work the way you ex- 
pect them to, followed by a 
corrected version of the code. 

The section ondalaencryp- 


better understand the encryp- 
tion algorithms. 

The appendixes in this book 
summarize the QuickC com- 
mands and probably offer 
enough information about 
QuickC to let an experienced 
Pascal programmer jump to 
QuickC with little difficulty. 
But since QuickC offers exten- 
sjve on-line help and comes 
with a reference manual, the 
material here probably won't 
be of much use. But if yon're 
like me, you'll use the vast se- 
lection of routines that make 
up the rest ofthe book over and 
over.—G. Michael Vose 


Advanced Turbo С, A Pro- 
grammer's Guide by Donna 
Мойсй, Namir Shammas, and 
Bryan Flamig, John Wiley & 
Sons, New York: 1988, 339 
pages, $21.95. All too often, 
programming books, even ad- 
vanced ones, end up being no 
more than expanded reference 
manuals. Advanced Turbo C, 
however, covers material that 
is absent from the Turbo C 
manuals (including version 
2.0) butalso provides genuine 
insight into the unique and 
often complex nature of C pro- 
gramming. 

The book begins ИН acon- 
cise C summary but quickly 
moves into deeper waters, de- 
veloping in the next few chap- 
lers а mouse-based text win- 
dow system. The authors 
should be complimented on 
the handiness of thetr pre- 
grams. Thecode is clear, well 
commented, and good for 
learning. It is also efficient 
and useful (conveniently di- 
vided into header files and 
program files). Some readers 
may want tà include itin their 
own libraries. 

Advanced Turbo C goes on 
io cover standard Turbo C 
subjects, such as file I/O, 
memory allocation, and “ge- 
neric" programming. The 
window system from the ear- 
lier chapters, for example, is 
adapted for graphics. The 
book conchides with a final 
projectofa minihypertextsys- 
tem, a composite of tech- 
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D 2400 BAUD MODEM 


30 DAY FREE TRIAL ! 


SUPERIOR PERFORMANCE в the reason to 


ішу this modem, not Нв low casi ||! Mosi kw cost 2400 baud 
modems are emor prone or have other (auis, Not ours, they wil 


outperform the most ex 


pensive modems costing several hundred 


dollars. DYNAMIC IMPEDANCE STABILIZATION, DIS, invented by 
CompuCom automatically compensates tor real-world phone line im- 
pedance variations. It improves signal quafity and reduces errors (due 
fo noise and poor telephone circulis) up to 85%. This is not simply an 
error Correction scheme nor is it marketing hype, Our madam are truty 
superior, We can prave itl The ССС 2400 is в $95 high performance 
Hayes- compatible ІВМ internal half card. К wi outperform tha alter- 
nalivaes. in combination with DIS ($24 option) it wil outpertorm the 
challengers, regardless of cost. Made in USA • five year warranty 
intemal speeker - software inched - dealers inquire... М you arent 
totally satisfied, you may retorn it within 30 days for a fuli refund. 


1275 PALAMOS AV 
( 800) 228-6648 


са) for detalls 
СотриСот Corporation 


SUNNYVALE CA 
(408) 732-4500 
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МЕ. BOOKS, INC., 400 М. 7th, New Castle, СО 81647 


60 BYTE = MARCH 1989 


Circle 181 on Reader Service Card 


BOOK REVIEWS 


What sets Advanced Turbo 
C above other programming 
guides is that the examples t 
uses are both educational sam- 
ples and useful routines. 

—David A. Mindell 


The Book of Fax by Daniel! 
Fishman and Elliot King, Ven- 
tana Press, Chapel Hill, NC: 
1988, 134 pages, 512.95. The 
Book of Fax is a simply written 
feature- and benefit-oriented 
overview of fax machines 
aimed at businesspeople and 
other would-be fax purchasers 
who have a minimal interest in 
the technology. Even at 134 
pages, including the index, the 
book contains considerable 
padding, but when the authors 
get down to their subject, they 
cover the basics well. 

In ihis case, the basics are 
such things as features and 
benefits, price ranges and 
what you can expect to get for 
your money, channels for buy- 
ing a fax machine, and the ad- 
vantages and disadvantages of 
each. Some attention is paid to 
computer fax boards, as well. 
Throughout, the emphasis is 
оп using fax. 

The authors discuss the 
technical aspects of fax only 
insofar as they affect the user. 
They only touch on differ- 
ences between group 1, 2, 3, 
and 4 coding, for example, 
and there is no discussion of 
coding methods or transmis- 
sion characteristics. If you 
want to understand how the 
technology works, look else- 
where. 

Because T he Book of Fax is 
so determinedly nontechnical 
in its orientation, it doesn't at- 
tempt to discuss installation 
and troubleshooting. [t gives 
you tips on where to buy a fax 
machine and what to lock for, 
but it won't help you connect 
up your purchase or deal with 
the common problems with 
fax. 

The weakest parts of the 
book arethe authors’ altempis 
to discuss the strategic and 
business applications of fax 
machines. The strongest parts 
arethe wealth of practical tips 
for using fax machines. Fish- 
man and King alert the reader 


to the problem of fax junk 
mail, for instance, and they of- 
fer suggestions on how to deal 
with it. 

The Book of Fax is best used 
as an orientation tool, It will 
give a nontechnical person in- 
terested in fax an overview of 
the field. lt provides a starting 
point for a would-be fax pur- 
chaser, but it is far from a corn- 
plete guide. —Rick Cook 


Defense Applications of Ar- 
tificial Intelligence: Prog- 
ress and Prospects edited by 
Stephen J. Andriole and Ger- 
aid W. Happle, Lexington 
Books, Lexington, MA: 1988, 
385 pages, $65. This is а col- 
lection of 20 essays about the 
"marriage of artificial intelli- 
gence technology and a host of 
Department of Defense prob- 
lems.” Theessays are grouped 
into four categories: the na- 
tional defense agenda, appli- 
cations exploring the AI-na- 
tional defense interface, case 
studies, and prospects and 
prognosis. The contributors 
affer upa good deal of new in- 
formation and food for 
thought. Naturally, most of 
the articles are strictly mili- 
tary in scope, but a few have 
wider application. 

What docs it all boil down 
io? Hopple, using a somewhat 
strained metaphor, concludes 
that "the marríage between 
defense and А1 has become a 
mature and fertile union—past 
the hype of the honeymoon but 
reassuringly distant from the 
divorce court as well." De- 
fense Applications of Artificial 
Inielligence definitely offers 
most Al readers an unusual 
perspective ontheir field ofin- 
terest.—Jack D. Kirwan № 
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Arizona. Jack D. Kirwan is 
an assistant editor of The 
Energy Journal at the Univer- 
sity of A rizona in Tucson. 
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Our (HSI) Color Frame Grabber lets youchange 
your image as fastas you change your mind. 


Welcome to the real-time world of color image processing. finally, we dropped out the color to show the intensity values—all 

If you work in a high speed environment with an IBM PC AT in real-time. 
ог compatible, you already know how complex and time-consuming So, whether your application involves animation, cosmetic 
RGB color processing is. In contrast, HSI processing lets you manip- = analysis, robotic vision or quality assurance on fruits and vegetables, 
ulate hue, saturation, and intensity independently and in real-time. our DT 2871 is the real-time solution for color image processing 
Add —- d үү m m you ve been looking for. 

r 71 Or" Frame Grabber with its Aurora" Е 

software simply facilitates and accelerates conventional color image сад UI) 220-2700 
processing. Take a quick look at the “split personality” above and | 
see why. gpa wes eal Scientific Industrial 

The image on the upper left shows Data Translation President, — к == 
Fred Molinari's true colors in a frame captured directly from а Medica diagnostic Machine vision inspection 
video camera. Then, to illustrate the broad range of colors available al E ам 
to you, we changed the background hue value in the upper right gray төсе, IR =. MS 
image. Next we increased the saturation on Fred's shirt and tie, and aa a | 
adjusted both the RGB and HSI values on his snappy jacket. And Traning | | Robot gusdance 


DATA TRANSLATION 


World Headquarters. Data Translation, inc, 100 Locke Dave, Marfbora, МА 01752-1192 UGA, |508) 451-3700 Тін 351646 
United Kingdom Headquarters: Data Traezlaton Lid, The Mulberry Busness Park, Wokingharr, Berkshire RGI) 204, И.М. (0734) 793838 Tiz 9401914 
Wert Germany Headquartera: Data Transation GmbH, SI Stultgartes Strasse 66, 7120 Вкішмет Bis ongpen, Wes! Germany 7142-54025 
international Sales Officer:Awsiraha |2) 552-4255; Видит (2) 735-2135; СапайһіЕ001 268 0427: Chote |21 25-3689: Chena (408] 227 8222 (]) 868.720; Denmark (2] 274511 Калап [90] 372-144: France А 
69077802, Greece {11 951-4944, (31) 527.039, [1] 361-3300; Hong Kong (5) 448963, India [22| 23 1040; Israel (3) 5401524: ау 12) 824 70 1, Japan |2) 348 8301, 13) 502 5550, [3] 355 ІНІ, Korea (82) 756 9 
Шиоесо [9] 30-4181. Hetheriandhi [70} 99-6360; New Ze gdand (8) 504 759, Norway (2) 9312 50, Реги [14] 51-8050, Phiippos Н18-0103, Portugal 545313; Singapore 7797621; South Africa [12] 8037680793, = (i) 
455 8112; Sweden iB] 761-7820, Switreriand (1) 723 1410, Tawan (2) 918-4740, United Kingdom (0734) 793838; West Germany 07142-54025 
[HSH Сой Frame Grabbers is а іл шептегі and Data Translabon e a геркіргені Lrademask of Data Translateoo, nc. Ай thes tr adgmarksand сроку ed trademarks are the property пі thaw respective holders 
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WELL MATCH NATIONALLY ADV ERTISED PRICES. 


ASSEMBLY LANGUAGE 
Advanta 


Disassembler 
ASML 
[nrra 
MS Macro Assembler 
ОРТАЗМ 


SOURCER 

w BIOS SOURCE 
Turbo AsserablerDebu 
Visible Computer; 80 


BASIC 

БВ 

Facel 

GraphPak Professional 

М5 BASIC (6.0 

MS QuickBASIC 4,5 

QuickPak Professional 

Quick Windaws 
wiSource 

QuickWindowsAdvanced 

5ottC ade 

True BASIC 

Turbo Basic 


C LANGUAGE 
C-terp 
Lanice C 
Microsolt C 
QuickC 
wi seral mouse 
Turbo C v. 2.0 
Turbo C v. ЭЛ] Prolessianal 
Watcom С 
ZorlechC + + 
wisource 


get 


C LIBRARIES/UTILITIES 


C ASYNCH MANAGER 
C TOOLS PLUS/S.0 
C Utility Library 
DESQview API C Library 
Essential Com munications 
Greenteal Comm Library 
Greenleaf Functions 
Greenleaf Superfunctians 
Greenleaf Turbof unc tions 
PC -lint 
РСУАСС 
Time Slicer 

wi saurce 
Turbo C TOUS 
vLIB 

wisgurce 


C GRAPHICS 


Essential Graphics 
wisourrce 


€ Dev, Токи 
HALO ‘B 


HALO ‘68 for М5 Cevel, 
deta WINDOW 

Meta WINDOW PLUS 
TurhoHALo 


UST OLAS 
295 27% 
100 

180 CALL 
150 99 
125 105 
100 


190 125 
10 105 
100 89 
19 "1 
99 90 
145 127 
195 M99 
93 %9 
148 129 

29 70 
99 90 
139 174 

79) 65 
1090 во 
юа eb 
299 232 
430 18% 
450 299 
39 һа 
249 149 
150 105 
250 175 
295 269 
100 эй 
150 135 
125 137 
129 чч 
199 139 
200 15 
155 125 
229 169 
209 155 
265 1Е9 
M9 79 
139 11 
395 359 
295 279 
1000 $64 
129 99 

99 89 
149 129 
299 229 
595 509 
395 322 
595 489 
325 229 
595 399 
195 162 
27% 232 
100 50 


C SCREENS/WINDOWS 


Curses (Aspen? 
wi Source 
C-Scape 
C Windows Toolkit 
Greenleal DataWindaws 


Е9 Greenieal Makelorm 


HI-SCREEN XL 


JAM 
IY ACC FORMAKER 
PANEL Plus 
РАМЕ С of ATC 
Vitamin C 
¥CScreen 
Vermont Views 
w Source Code 


COBOL LANGUAGE 


Micro Focus COBOL? Toolse! 


PC-CICS 

Personal COSSOL 
Micro Fortus 

COBOL Workbench 
Microso(t COBOL 3.0 
Realia COBOL 

wi RealMENU 
RM/COBOL 


COMMUNICATIONS 
Carbon Copy Plus 
Close-Up (Support) 
Close-U iCuctomer} 
Т ession (2 user license) 


rs vh 
ation 
MIRROR ІН 
RELAY Gold 


RELAY Silves 

dBASE LANGUAGE 
CLARION 

Clear + 

Clipper 

dBA + А 
dDASE IV 


dBASE Graphics far С 
dBASE ON LINE 


dBASE Programmers Utilities 


dBASE Tools for C 
dBASE Tools for Pascal 


tc ш 

Еирре 

Fux ASE * 

Genil er 

Integrated Dev. Library 
Quick Silver 

К; Base for DOS 

R&K 


wi ClipperiFoxBASE module 


бау What! 

Scrimape 
SilverCome Library 
Тһе Documentor 


LIST OURS 
n? "5 
2189 349 
299 2812 
no 90 
295 209 
12% 30 
59 17% 
73.0 ын 
495 4653 
495 19% 
124 99 
22% 162 
149 М9 
395 САЦ 
290 CALL 
900 733 
495 САЦ 
14% 12! 
800 1465 
д 5% 
96 299 
i45 925 
90 7&3 
185 135 
25 2232 
195 116 
249 227 
175 1% 
125 116 
100 950 
250 129 
188 139 
695 599 
200 165 
855 — 439 
695 248 
795 485 
90 69 
64 60 
90 73 
%) B9 
90 65 
LU 75 
19% 179 
150 129 
195 187 
395 249 
395 259 
149 135 
599 1349 
225 529 
150 128 
199 179 
51 45 
CALL CALL 
150 1148 
298 229 


Tam Кешр HELP 
Tom Retlig’s Library 
Ul Programmer 
хов у 


DEBUGGERS 
285 DEBUG 
Periscope 1/5712 К 
Periscope Íl 
Periscope Их 
me ILE 10 MH? 


2 id әтер 
erlock 
Trapper 


DESKTOP PUBLISHING 


HALO DPE 
MKS SOPS 
Pagemaker 
Yentura Publisher 


DISK/DOS UTILITIES 
Command Plus 
Command Tips 

Disk Optimizer 

FANSI CONSOLE 
FASTBACK Plus 

hTest hFormat 

MACE Utilities 

MKS Toolkit 

Norion Commander 
Norton Utilities 

Norton Utilities, Adv. Ver. 
PC/ Tools Deluxe 

Ұсагһе 

Vfeature 

Vieanre Deluxe 


3.0 
ZYINDEX PROFESSIONAL 


EDITORS 
BRIEF 
Epsilon 
KEDIT 
ME 

wi Оше 
MKS ү! 
Multi-Edit 
Norton Editar 
РС/ЕОТ» 
PFiEdHOr 
Slick Editor 
5PF;/P.C 
VEDIT FLUS 
Уй 


FILE MANAGEMENT 
Birieve 

хігісуе 

Report Option 
BtrievelN 

Kiriere/N 

Report Option? N 
СВТКЕЕ 
C -Index lor МЫС 
C-indes for Turba С 
C-lndex Plus 
cree 

d-iree 

мее 

г-ітве/г-Ігре bundle 
E query System 


asc it PLUS 
ab FILE 
db RETRIEVE 
Essential B-Tree 
wf source 
xQL 


FORTRAN COMPILERS 
E Personal FORTRAN 77 


MS FORTRAN 
RKUFORTRAN 


FITLI 

"us 

Crafmalic 
MINIPACK1-LIG 
Plotmatic 

SPARSGEM 

Spindrift Library 

Tekmar Craphies Library 


LINKERS ‘LIBRARIANS 
OPTLIB 


OPTLNK 
PlinkBGplus 
Pli 
PolyLibrarian I 
PotyLibrarian ll 
RTLink 


[Pi Tap ped Mod la-2 
LOGITE HModula-1 


Development 5ystem 


FOR TRAN LIB. UTILITIES ч 


LIST OURS 
10 САП 
юо 80 
?95 279 
495 419 
18% 145 
795 6365 
175 141 
145 106 
1395 "85 
200 17 
145 17% 
50 CALL 
195 162 
495 CALL 
695 532 
895 554 
ей 70 
90 80 
&0 55 
2% bb 
388 147 
94 80 
99 99 
199 169 
84 56 
100 61 
140 101 
Bü 20 
EU 47 
a 75 
20 Нн! 
50% 47 
70 en 
n9 111 
95 85 
295 255 
195 CALL 
195 151 
10 120 
89 29 
183 165 
ыз 127 
95 эп 
75 70 
295 159 
149 129 
195 155 
245 185 
185 Us 
320 CALL 
345 185 
245 189 
145 109 
595 455 
$05 45% 
345 279 
159 141 
195 175 
100 90 
195 349 
295 31a 
495 395 
245 241 
650 523 


ү 


LISTGURS 
Solid B + Toolbox 100 90 
Stony Brook Modula? 

Development Package ыз 209 
OBJECT-ORIENTED 
PROGRAMMING 
ACTOR 495 423 
C talk 150 129 
Smalltalk/V we 85 

Communications 30 45 

EGA/VGA Color Ext 40 45 

Coodes #1. #2 or #3 E 45 
гта ак 2865 200 159 
5rmalltalk/A MAC 2ІП 179 
OPERATING SYSTEMS 
"arapo 

iem VIAT (complete} 844 бад 
Runtime System 249 209 
P sn DOS Merge 249 209 

XENIX Sys V (comp.) 1295 995 

Operating System 595 479 
VWENDIN: 

- c ва RSystem Tooloox 99 80 

PONX 99 60 

РСУМА % 80 

Wendin-DOS 09 109 
OS/2 DEVELOPMENT ToU 
Btrieve for O5/2 455 
Epsilon for (25/3 - 151 

reenleaf Data Windows 395 САЦ 
GSS Dev. Toolkit far 5/2 САШ CALL 
LOGITECH Modula-2 34% 279 
MS Languages CALL CALL 
мем/5/ 495 САП 
Panel Plus for O5/2 405 — 195 
PolyAWK far (35/2 99 179 
Vitamin C (05/2) a5 29 
Windows for Data (С75/2) 395 349 
PROTOTYPING 
C-5cape 299 282 
Dan Bricklin's бета Program ti e 179 
Instant Replay т31 
Proteus Тс 129 
Screen Machine 79 50 
Screen Маг 44 85 

му source code 198 №9 
REFERENCE GUIDES 
Command Tips 90 ва 
Norton On-Line Prog, Guide 100 25 
Tom Кешек HELP 20 105 
PASCAL COMPILERS 
Micrasolt Pascal 300 15 
Turbo Pascal 150 — "DS 
Turbo Pascal 5.0 Professional — 250 $75 
TURBO PASCAL LIBRARIES/ 
UTILITIES 
DATABOSS 399 359 
Overlay Manager 45 39 
Pascal ASYNCH MANAGER %5 13? 
PCX Toolkit 80 ш 
POWER SCREEN 123 9% 
Turbo Analysi 4 73 
Turbo ASYNCH PLUS 2% 99 
Turbo Geomelry Library tw 135 
Turbo MAGIC 199 — 175 
Turbo Plus w, 5.0 300 ci 


PC: lint 3. 


Mare C re checking than ever, 


50 new crror messages. better 


message control, supports larger 


programs, wild card 5 
aul lic generation 
tions, asier Puls Баташ, 
autohel ao new i 


ү 
Я and se 2.0. 
List: $129 


PCVMS V. 2.5 


Ort, 


declara- 


рее 


Ours $101 


The newes! version of WENDIN’S 


VA X/VMG logk-alike operating 


acd will 


sysiem is self-baota 
run most DiS software while пі-- 
fering multiuser and multitasking 


capabilities. 
Liat; $99 


Greenleal ViewComm 
Turn your PC into а serial data 
analyzer, This combination of 
hardware and Software lets you 
watch live 45 232 communica: 
tions. Send data from пу or 
keyboard, pet “tri "ло соп: 
trol monitoring a capturing of 
m ^ pu for - 
munication applications. 
List! $495 Qu 


uBging com 
ға: CALE 


Ours: $50 


from Raima 


ШІ OURS 


Ф, елік 395 


ingle user w/aoutce code € 
ТЕТІ 
МАШ user wisou te code 199 
RIEVE 


di. RET 395 
Single user w/source code 890 


лизане 595 
Multi-user w/saurce rode қоз 
WKS Library 
LIST OURS 
Turbo POWER TOOLS PLUS 129 99 
Turbo Professional 5.0 125 4% 
Universal Graphics library 150 121 
SCIENCE/ENGINEERING 
SOFTWARE 
C55 495 45% 
Derive 200 179 
Design C AD 3-0 i199 219 
[XP 150 25 
НКЕ -Plus 895 #805 
MathCcAD 349 179 
MICRO-CAP IHI 895 759 
Microstat-1l 335 349 
Systat 595 549 
Tango PCB 495 464 
TECH* GRAPH"PAD 395 35? 
TRANSLATORS 
Вах. С (Commercial 3725 323 
Bas.PasiCommercial) 280 242 
BASTEK: 495 399 
Brooklyn Bridge 130 САЦ 
de2c 299 271 
dBx TRANSLATOR 550 469 
PROMULA FORTRAN 490 #09 
wi Library Source 245 6609 
386 SOFTWARE 
FBGA БАА. INK 455 189 
JULMA X 75 ih 
ISAMA PROFESSIONAL 129 115 
Concurrent DOS 186 (3 User) 395 349 
DES views 186 190 165 
F77L-EM/32 895 505 
High C 385 895 799 
Microport 
System V386 (complete) 59 799 
Runtime System 249 769 
WAS Windows 386 195 120 
MOP C 386 59: 519 
МОР FORTRAN: 386 595 529 
SCO XENIX 
равиш Ба үле 695 584 
$. V 386 (complete! 1495 1195 
9 (1X i2 -USERS) 495 19% 
YPX (unlimited users) 995 799 
VM7/386 245 199 
Мл Multiuser (опт, 1 895 CALL 
OTHER PRODUCTS 
FLOW CHARTING It 924 207 
MuLisp-87 300 219 
Atuk isp-87 interp Compiler 300 299 
PE Scheme 95 79 
Píinish 95 2% 
PolyDoc 199 179 
Source Print 9? #0 
Tree Diagrammer 27 70 
BLAISE COMPUTING 
ASYNCH MANAGER vs ONES 
C TOOLS PL US/5.0 129 99 
EXEC 95 те 
Key Pilol 50 45 
PASCAL TOOLS / TOOLS 2 175 1 
POWER SCREEN 123 99 
RUNQOFF 50 45 
Turbo AS YNCH PLUS 129 9 
Turbo C ТОКА» 129 9% 
Turbo POWER TOOLS PLUS 129 89 
BORLAND 
Eureka: The Solver %7 119 
Рағадох 2.0 725 529 
Paradox 166 895 625 
Paradox Network Pack 995 729 
SideKick 85 59 
Sidekick Plus 200 139 
Turba Assem bler/Dehugger 150 "5 
Turbo Basic wo 59 
Database Toolbox wa b5 
Editor Toolbox 100 69 
Turbo C 2.0 150 105 
Turbo C 2.0 Professional 250 17% 
Turbo Pascal 5.0 150 105 
Turbo Pascal 5.0 Professional 250 BMS 
Database Toolbox 100 &4 
Editor Toolbox 100 59 
Gameworks Toolbox 100 49 
Graphix Toolbox 100 69 


dNames 1-800-445-7899 


LIST OURS 
Numerical Methods Taolbax 100 69 
Tutor 70 45 
Turbo Prolog 150 105 
GREENLEAF SOFTWARE ч 
Creenleal Bus. MathLib 2219 
Greenleal Comm Library 524 169 
Greenteaf Datamath a РАРҶ 7% 8% 
Greenleaf Data Windows, DOS 95 209 
0572 Ver sinn 395 29% 
Сгеспігді Functions 209 143 
Creenteal Makeform 125 8% 
2 Version 170 135 
Greenleal SuperFunctions 165 189 
Greenleal TurboFunctions 109 73 
Greenleal ViewComm 495 CALL 
LAHEY 
F77L 477 429 
F77L-EM A6 695 639 
F771-Eh4/ 32 895 805 
A.l. DEVELOPER*'S KIT 
OPERATING SYSTEM 475 459 
PERSONAL FORTRAN 77 95 53 
MEDIA CYBERNETICS 
Dr. HALO Ш 140 т 
HALO DPE 195 1462 
HALO "58 315 129 
HALO ВА -MS Developers 595 299 
TurboHAL® for C 1000 aa 
MICROSOFT 
MS BASIC/G.0 295 199 
asc 450 299 
M5 COBOL V. 3.0 800 599 
MS Excel 195 329 
M5 FORTRAN 450 299 
М5 Mach 20 493 37% 
MS Macro Assembler 150 99 
45 Mouse Serial or Bus 
w/Paintbirush 
& Mouse Menus 150 99 
wiLasyCaAD TS 719 
wiPainibrush & Windows 200 139 
MS 0572 Prog. Toolkit 350 229 
MS Pascal 300 199 
MS QuickBASIC 99 69 
м$ QuickC 99 59 
MS Windows/7Bb 45 69 
MAS Windows/386 95 130 
M5 Windows Dev. Kil 300 319 
M5 Word 45) 285 
MORTICE KERN SYSTEMS 
MKS дмк 99 65 
MKS 1 ex: Yacc 249 2172 
MKS Make 149 027 
MKS RCS 189 ibt 
MKS SOPS 495 CAML 
MES Toolkit 99 9 
MKS Trilogy т 1" 
MKS Vi 149 129 
NOVELL 
Birieve 245 185 
Хігігуе 245 №9 
Керог! Option 145 09 
Btrieve! 395 45% 
XtrieverN 595 459 
Report pnm 245 279 
Netware С Interiace for DOS 295 239 
Netware RPC 90 779 
Netware SOL 595 489 
Netware System Callstor 005 195 159 
XQL 795 599 
PROGRAMMER ' POLICIES 
Phone Orders 
Haurs 8 АМ-? РМ EST. We accept 
MasterCard, Visa, American Express. 
include $3.95 per item far shippin 
and eg All shipments by UPS 
ground. Rush service available. 
Mail Orders 
POs by mail or fax are welcome. 
Please include phone number. 
International Service 
Phone number required with order. 
Call or fax for additional 
information. 
Dealers and Corporate Accounts 
Call for information. 
Unbeatable Prices | 
We'll match nationally advertised 
prices. 
Return Policy 
30-day no- (o return policy. Some 
manufacturer's утик cannot be 
returned once disk seals are broken. 
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VM/386 
"VM73B6 should be considered mandatory software a; important 26 
MS-DOS." ... Computer Language 10/88 
VMi385. PC Magazine Technical Excellence Award Winner, leis you 
create "virtual machines," each running its own 
| MS-DOS application so you save valuable time while 
| 


| consuming tasks like compiling cade and run- 
| ning bulletin boards no longer tie 
| ment. Order your copy — 2 
| List: $245 Ours: $199 

Graphics’ advanced capabilities Include 3D 
i s, slacked bar and pie charts, PCX 


maximizing the perlarmance of your 386 PC. Time 
| up your ЕС, because they run sj- 
| multaneously, VM/386 offers the 
highest level of dala integrity and 
&oltware compatibility available in 
| а mullitasking operating environ- 
| ESSENTIAL GRAPHICS 3.0 
| Power Graphics for C. 
It's easy to add sophisticated pepan io any application with this 
seasoned library. И provides fast, reliable functions that support 99% 
of the graphics adapters in use. Essential 
iles, world coordinates, viewporls, rubber- 
| banding and more, Input irom mice, digi- 
| lizers and lighi pens. Output to printers, 
| lasers and plotters. And, unlike 
| ae he competition, source is avail- 


[жж able and there are no royalties. 
30-day money back guarantee. 
List: $299 Ours: 8229 


| PANEL PLUS H 


The latest offering ої this reliable, time-tested screen design produc! 
| includes all new documentation, support for virlyal screens, scrolling 
windows with mouse-controlled scroll bars, a screen design editor 
enhanced with new pop-up dialog boxes, and an improved C code 

generator. The full library 

| source code included with 
PANEL Plus Il allows your 
applications to be ported 
royalty-free between DOS, 
О5/2 lincluding dynalink and 
Presentation Manager supporti, 
Unix, VMS and ather operating 
systems, 

| List: $495 


Ours: $395 


Roundhill Computer Systems 


= а 


MICROSOFT COBOL COMPILER 

The complete COBOL development solution for creating (0572 and 

| м5.005 appheations, Ir's certified high-level ANSI 85 COBOL. And 
it's a native cade compiler, assuring 

extremelyfast execution. 


MICROSOFT COBOL supports the 
enormous memory requirements of 
mainframe applications. Develop and 
maintain applications on a personal 
computer and part them to a mini- 
computer or mainframe. 
List: $900 
Ours: $599 


In NY: 914-332-4548 


Customer Service: 914-332-0869 Fax: 914-332-4021 


Internationa! Orders: 914-332-4548 Call or Write for 
Telex: 510-601-7602 Latesi Free Catalog’ 


1-800-149-7899 


mers 


A Division of Voyager Telemarketing 
55 South Broadway, Tarrytown, МҰ 10591 
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А our customers expect software that works. 


All the time. The key to software quality is 
exhaustive testing. It’s also an engineer's 
worst nightmare. But it doesn’t have to be. 
Because now you can automate your soft- 
ware testing. 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft- 
ware regression testing programs. All of them. АП 
day. All night. Giving you thoroughly tested, higher 
quality software. 

The Atron Evaluator is hardware-based. And since 
it's non-intrusive, software behavior is tested with- 
out the cisk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc- 
tive. Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at 1-800-283-5933. And put an end to your 
worst nightmares. Automatically. 

— 9 Circle 33 оп Reader Service Салі 


f 4 1 YT | Яр қ in Lorope, coni zct: 


Elverex Limaed, Enterprise House 
A Division 0 of CADRE Technologies Plassey Technology Park, Limerick, Ireland 


ít Phune. 061 339177 
Saraloga Office Center QA Traning Limued, Сесіу Hill Castle 


12950 Saratoga Avenuc Cirencester, Gloucestershire, GL? 25% England 
Saratoga, California 95070 Phone (0285) $888 


AST Gets Lower 
Than Low 


f you're interested in the 

most cost-effective business 
or home computer from a 
reputable company, the AST 
Bravo/286 might fit your bill. 
It has a low price, a small foot- 
print with plenty of room for 
extras, and surface-mount 
technology. 

The system has an 8-MHz 
Intel 80286 microprocessor 
with no wait states and 512K 
bytes of system RAM. А 
CMOS memory module per- 
manently stores your installa- 
tion and setup information so 
you don’t have to configure 
jumpers and DIP switches. 

The Вгауо/286 also comes 
with a floppy disk drive con- 
troller Гога 1.2-rnegabyte 
§-inch floppy disk drive, a 
101-Кеу AT-style keyboard, 
an RS-232C port, a bidirec- 
tional parallel port, and sup- 
port for an 80287 math copro- 
cessor. The monitor is 
optional. 

Price: $1245; diskless ver- 
sion, $1095. 

Contact: AST Research, 
Inc., 2121 Alton Ave., Irvine, 
CA 92714, (714) 863-1333. 
Inquiry 1150. 


Bondwell Laptop 
Packs Desktop 
Punch 


he superslim B200 lap- 
top from Bondwell in- 


WHAT'S NEW 


HARDWARE 


а SYSTEMS 


The AST Bravo/286 makes BASIC look easy. 


machine. Also standard is 
256K bytes of RAM, expand- 
able to 640K bytes, a built-in 
nickel-cadmium battery, and 
an AC power adapter. 

The keyboard includes 8] 
keys with 10 programmable 
function keys. The display is 
a ОИ іпсһ-міде LCD with an 
80-column by 25-row text 
display capability and 640- by 
200-pixel resolution. 

MS-DOS 3.3 and GW- 
BASIC 3.22 come bundled. 
Connections can be made 
with the B200's Centronics 
parallel port, an RS-232C 
port, and an RGB port. The 
laptop weighs 8 pounds. 
Price: $995. 

Contact: Bondwell Indus- 
trial Co., inc., 47485 Sea- 
bridge Dr. , Fremont, СА 
94538, (415) 490-4300. 
Inquiry 1151. 


Is Your Networking 
Terminal Wyse? 


hile the WY-2]2m 

network terminal seems 
to have all the components 
that the great-selling "dumb" 
network terminals have, it 
also has its own 12.5-MHz 
80286. 

The system comes with 1 
megabyte of RAM, a 102-Кеу 
PC-style keyboard, two RS- 
232C ports, a Centronics par- 
allei port, and a smaller foot- 
print than you'll find on 
almost anything save laptops. 

Each WY-2]2m is de- 
signed to boot off a NetWare or 
3-4 Share file server through 
an optional Ethernet or Token 
Ring card in the system's 
only 16-bit (AT) card slot, or 
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you can add proprietary net- 
working hardware. 

Price: 51999. 

Contact: Wyse Technology, 
3571 North First St., San Jose, 
СА 95134, (408) 433-1000. 
Inquiry 1152. 


Wang 80386 
for Power Users 


he PC 382 is a 20-MHz 

80386-Базе machine 
available in either a tower or 
desktop configuration that's 
especially designed far com- 
munications- and graphics-in- 
tensive applications, Wang 
Microsystems claims. 

A tvpical system includes 
2 megabytes of RAM, a 1.2- 
megabyte 5 4 -inch floppy 
disk drive, a УСА controller, 
and a 68-megabyte hard disk 
drive. But in the tradition of 
big-business systems suppli- 
ers, Wang can also supply the 
PC 382 stripped or with a 
multitude of upgrade 
capabilities. 

For example, you can сх- 
pand memory to 16 megabytes 
on the 32-bit paged/inter- 
leaved memory controller 
card, and there's room for 
two 8-bit and six 16-bit cards 
on top of that. You can add a 
second | .2-megabyte floppy 
disk drive or a smaller-capac- 
ity 5'4-inch floppy drive, or 
vou can add a 1.44-megabyte 
3%-inch floppy drive. Hard 
disk drives range from 20 
megabytes to 32] megabytes. 

Monitors of the 12-10 16- 
inch monochrome and calor 


cludes just about everything 
you need Гог applications like 
word processing and 
spreadsheets. 

The tried-and-true 8-МН2 
80С88 chip processes informa- 
боп at a respectable clip from 
a standard 720K-byte 34-inch 
Порру disk drive mounted in 
the side of this 2-inch-thick 


He'd like to consider your product for publication. Send us full 
information, including its price, ship date, and an address and 
telephone number where readers can get further information. Send 
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter- 
borough, NH 03458, Information contained in these items із based 
on manufacturers' written statements and/or telephone interviews 
with BYT E reporters. BYTE has not formally reviewed each product 
mentioned, These items, along with additional new product 
announcements, are posted regularly on BIX in the microbyres. sw 
and microbytes. hw conferences. 


variety are optional. 
Price: Typical system, 
$6825. 

Contact: Wang Microsys- 
tems, 10 Technology Dr., 
Lowell, MA 0185], (800) 
962-4727. 

Inquiry 1153. 


continued 


MARCH 1989 » BY TE 65 


WHAT'S NEW 


Light Pen Input 
Made Easier 


he FT-100G is a re- 

designed light pen from 
FTG Data Systéfns, the com- 
pany that made the light pen a 
popular alternative to the 
mouse for the health care in- 
dustry and others. 

Surface-mount technology 
allows the new pen to be 42 
percent smaller, and it's also 
lighter than before. The ca- 
bling that previously coiled 
all the way to the back of the 
pen has been replaced: There 
is about a foot of straight cable 
from the back of the pen be- 
fore the cable curls to finish its 
journey to the computer. The 
new pens are compatible with 
the IBM XT, AT, and Micro 
Channel architecture (MCA) 
machines. 

Virtually all the programs 
written for Microsoft Windows 
work with the FT-1000, es- 
pecially with the new N-33 
Windows driver that Micro- 
soft recently completed. 

To solve many of the jitter 
problems associated with pre- 
vious pens, FTG has added 
continuous tracking counters 
and vertical and video inter- 
ruptis to the MCA board. 
Price: FT-1000, $249; XT, 
AT, MCA, or compatible 
board, $120 to $189. 
Contact: FTG Data Systems, 
10801 Dale St., Suite J-2, Р.О. 
Box 615, Stanton, CA 90680, 
(714) 995-3900. 

Inquiry 1154. 
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Digitizing Images 
Made Simple 


о need for a frame grab- 

ber here. The EDC-1000 
is a complete package provid- 
ing a method to input image or 
picture data into your com- 
puter at near-real-time rates. 

The EDC-1000 is com- 
puter powered from a standard 
XT bus, and it provides a 
stream of 8-bit data corre- 
sponding to spacial bright- 
ness in a scene. Ц uses а 
charged-coupled-device 
image sensor, packaged in an 
almost 2-inch-square hous- 
ing, to help the camera sample 
an image into 192 by 165 
pixels; computer-controlled 
exposure and frame-scanning 
times range from 50 millisec- 
ondsto 2 seconds. Power, 
timing, and video signals are 
carried on a single cable from 
the computer ю the camera at 
up to 20 feet away. 

Your computer must have a 
floppy disk drive, 256K bytes 
of RAM, and a half-length 
XT or AT slot. The operating 
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system must be DOS 2.1 or 
higher. And you can use either 
color or monochrome moni- 
tors, The software has CGA, 
EGA, YGA, and Hercules 
adapters and can save images 
in either Tag Image File For- 
mat or PC Paintbrush format. 
Price: 5400. 

Contact: Electrim Corp., 
Р.О. Box 2074, Princeton, NJ 
08543, (609) 799-7248. 
[Inquiry 1155. 


A Scanner 
for Every Desk 


he Kyocera A-800 flat- 

bed scanner can scan any- 
thing from 8!А- by L1-inch 
photographs to pages in books. 

Once the document 15 

scanned, you can scale it from 
25 percent to 1066 percent al 
resolutions of up to 800 dpi and 
then store it on your hard 
disk. (Because one 800-dpi- 
resolution letter-size image 
can consume as much as 3 
megabytes of hard disk са- 
pacity, Kyocera recommends a 
few megabytes of disk space 


Economy Ricoh Drive Rewrites on Optical Cartridges 


W ith the introduction of 
the RO-5030E rewrit- 
able optical disk drive, 
Ricoh could be trouble for 


such companies as Sony, 
Maxtor, and Hitachi. 

With what Ricoh calls 
"constant angular velocity 
tracking," each RO-5030E 
has а data transfer rateof 1.4 
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megabytes persecond andan 
average access speed of 61 
ms. Data buffer mémory for 
the 5 -inch internal drive is 
256K bytes. 

Sustained data transfer 
rate is as fast as 100K bytes 
per second for recording, 
and up to 300K bytes for 
reading. 


The drive incorporates a 
SCSI controller and uses 
ISO-approved 5 4-ілсһ opti- 
cal disk cartridges. Any re- 
writable optical media meet- 
ing ISO standards can be 
accessed using the magneto- 
optical writing/reading 
technology. Capacity is 512 
or 1024 bytes per sector, 207 


for scanned material.) 

асап mode includes line 
art, six selectable patterns of 
halftone, and four, eight, and 
16 selectable gray levels. 

You need an 3 Tor AT 
compatible with al least 512K 
bytes of free RAM operating 
under Microsoft Windows 1.03 
or higher. The A-800 hooks 
into your computer's parallel 
port. 

Price: $1985. 

Contact: Kyocera Unison, 
Inc., 3165 Adeline St., 
Berkeley, CA 94703, (415) 
848-6680, 

Inquiry 1156. 


Laser Printers 
Invade the Home 
Office 


he Blue Chip Compact 
Laser Printer features an 

8-page-per-minute print 
speed in а 17- by 18- by 11- 
inch package. It’s aimed al 
the home computer market, 
with serra] ports and a Cen- 
tronics parallel port. 

On-board memory comes 
standard at 512K bytes, ex- 
pandable to 5 megabytes. Up 
to 128 fonts can reside іп mem- 
огу üt once, or they can be 
downloaded or loaded from 
font cartridges. 
Price: $2499. 
Contact: Blue Chip Interna- 
tional, Inc., 7305 West Boston 
St., Chandler, AZ 85226, 
(602) 961-1485. 
Inquiry 1157. 


continued 


or 326 megabytes per side, 
and 594 or 652 megabytes 
per disk. | 

Price: $3800; cartridges, 
$250 each. 

Contact: Ricoh Corp., Five 
Dedrick Place, West Cald- 
well, М1 07006, (201) 882- 
2000. 

Inquiry 1158. 


If youperform 
calculations, the answer 
Is obvious. 

MathCAD 2.9. 

it's everything 
you appreciate about 
working on a scratch- 
pad- simple, free-form 
math—and more. More 
speed. More accuracy. 
More llexibilit y. 

lust define your 
variables and enter your 
formulas anywhere on the screen. Math CAD 
formals your equations as they're typed. 
Instantly calculates the resulls. And displays 
lhem exactly as you're used to seeing them- 
in real math notation, as numbers, lables 
or graphs. 

Math CAD is more than an equation 
solver. Like a scratchpad, il allows you to add 
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our pad or ours? 


lext anywhere 10 
support your work, 
and see and record 
every step. You can 
{гу an unlimited 
number of what-ts. 
And print your 
entire calculation as 

| an integrated docu- 
ment that anyone 
can understand. 
Plus, MathCAD 


buill-in fealures. In addition to the usual trig- 
onometric and exponential functions, il 
includes built-in statistical functions, cubic 
splines, Fourier transforms, and more. It also 
handles complex numbers and unil conver- 
sions in a completely transparent way. 

Yet, MathCAD is so easy to learn, you'll 
be using ils full power an hour after you begin. 


Requires ІВМ PC* or compatible, УКВ RAM, graphics card, 


ВЫ PCÀ Inertsalional Busness Machines Corporation. 
Mab CAD" MathSdii, ім. 


is loaded with powerful 


What more could vou ask for? How about 
two new applications packs to increase your 
productivity? 

The Advanced Math Applications 
Pack includes 6 applications like eigenvalues 
and eigenvectors of a symmetric matrix, solu- 
tions of differential equations, and polynomial 
least-squares fil. 

The Statistics Applications Pack lets 
you perform 20 standard statistical routines such 
as multiple linear regression, combinations and 
permutations, finding the median, simulating a 
queue, frequency distributions, and much more. 

MathCAD lets you perform calculations in 
а way that's faster, more natural, and less error- 
prone than the way you're doing them now— 
whether you use а calculator, a spreadsheet, or 

programs you write yourself. So come on over 

lo MathCAD and join 45,000 enthusiastic users. 
For more information, contact your dealer 

or call 1-800-MATHCAD (In MA: 617-577-1017). 


MathCAD 


MathSeft, Inc., One Kendall 59., Cambridge, МА 02139 
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WHAT'S NEW 


Taxan Goes Where 
No Standards Have 
Gone Before 


he Ultra Vision 1000 

from Taxan is designed 
with very high horizontal- 
scan-rate ranges—between 30 
kHz and 78 kH2 for higher- 
than-standardized graphics 
boards. 

The 20-inch monitor is 
compatible with IBM and 
Apple Macintosh computers 
for desktop publishing and 
CAD/CAM environments. 
Input can include analog RGB 
and horizontal/vertical sig- 
nals on separate lines. 

The horizontal scan rates 
are barely low enough to han- 
die the 31.5 kHz of VGA and 
the 35.5 kHz of 8514/A. 
Lower-frequency boards de- 
signed for CGA and EGA 
graphics won't work with 
this monitor, bul some CGA 
and EGA boards operate at 
higher frequencies. 

The board is partly de- 
signed for 1024- by 768-pixel, 
noninterlaced graphics with 
256 colors—an unspoken stan- 
dard, according to Taxan—at 
48.5 kHz horizontal and 60 Hz 
vertical. On the Macintosh 


HARDWARE 


MONITORS 


Taxan 's Ultra Vision 1000 monitor reaches scan rares of 78 kHz. 


computers, horizontal scan 
rates of 64 kHz produce 
1024- by 768-pixel resolution. 
The board will also support 
the 78-kHz horizontal frequen- 
cy that provides 1600- by 
1200-pixel resolution for high- 
end imaging boards; these 
are useful in medicine, for ex- 
ample, for laser surgery, 
modulating laser wavelengths 
for image modifications. 

High resolution is partly 
due to the proprietary Dy- 


NEC MultiSync Features Digital AutoSync 


he MultiSync 3D moni- 

tor from NEC Home 
Electronics has digital con- 
trols that automatically tune 
its 14-inch screen to 10 pre- 
set frequencies. You can also 
program an additional 19 
frequencies between the 
horizontal scan range of 15.5 
kHzto38kHz. — 

The MultiSync 3D can 
automatically identify TTL 
and analog i input signals and 
find. matching synchroniz- 
ing information among the 
10 presets, or it can adjust to 
one of your nonstandard 
frequencies. 

[t performs this function 
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with a Z80 microprocessor, 
an EPROM, and 64K bytes 
of RAM. When you begin to 
receive a new image on the 
monitor, the microprocessor 
scans memory for similar 
digital maps of incoming 
waveforms. If none of the 
waveforms that are in mem- 
ory match the incoming 
image, you can manipulate 
Ше image with two buttons 
for vertical height adjust- 
ments, two for horizontal 
width adjustments, and two 
for horizontal positioning. 
A few seconds after your 
adjustments are made, the 
monitor writes the param- 


namic Beam Focusing fea- 
ture, Taxan says. DBF allows 
electron focusing from the 
center of the screen all the way 
to the outer edges. 

In addition, the Ultra Vi- 
sion 1000 includes a high-con- 
trast black background, and 
the screen is Ireated with an 
antiglare coating developed 
by the Opucal Coating Lab in 
Santa Rosa, California. Dot 
pitch is 0.31 millimeters. 
Price: $3695. 


etersto memory. 

Support for Super VGA 
resolution is standard, along 
with support for the lower- 
resolution EGA and VGA 
graphics boards. The moni- 
tor is also compatible with 
the Macintosh II video card, 
which supports a 1024- by 
768-pixel interlaced resolu- 
tion. Dot pitch is 0.28 milli- 
meter. The MultiSync 3D 
weighs 35 pounds. 

Price: $1049, 

Contact: NEC Home Elec- 
tronics (17,6, А.), Inc., 1255 
Michael Dr., Wood Dale, IL 
60191, (312) 860-9500. 
[Inquiry 1161. 


Contact: Taxan USA Corp., 
161 Nortech Pkwy., San Jose, 
CA 95134, (800) 544-3888. 
Inquiry 1159. 


Sony's Multiscan 
Monitor Features 
Video Inputs 


he GYM-2000 is an Na- 

tional Television System 
Committee-compatible 20- 
inch multiscan monitor that 
also accepts composite video 
inputs. 

It provides CGA, EGA, 
PGA, VGA, 8514/A, and Mac 
И modes for ІВМ compat- 
ibles and for compatibility with 
Appie's Mac П. That com- 
patibility to synchronize to 
RGB inputs of 15 kHz to 26 
kH2 (horizontal scan) is the 
nice thing about multiscan 
technology. Vertical scan 
ranges f rom 40 Hz to 100 
Hz. 

Yet the monitor also re- 
ceives analog or digital input 
from other video devices for 
applications like business pre- 
sentations. VCR output, for 
example, is 15.5 kHz. The 
GVM-2000 accommodates 
camposite video inputs such as 
X -inch tape, -inch паре, 
video tuners, videodisk play- 
ers, ED Beta, and Super 
VHS. 

Dot pitch is 0.55 millime- 
ters. Resolution is 720 by 480 
pixels, and maximum video 
resolution is 560 television 
lines. Standard broadcast 
television video is 525 lines, 
even though most televisions 
can display only about 420 
lines. High Definition Tele- 
vision video is 1125 lines. 
Price: $2495. 

Contact: Sony Corp. of 
America, One Sony Dr., Park 
Ridge, NJ 07656, (800) 222- 
0878; in New Jersey, (800) 
222-0879. 

Inquiry 1160. 
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Turbo Pascal* is easy to learn, Turn profor only $250 with 
tart, power asd Ue met new Turbo Pascal Professional 
popular Pascal compiler in the был” 
world. This special package—Turbo 
When you graduate from үжен рой | Elo Pascal Professional—includes 
Basic to Turbo Pascal, you ^ Mi s Led ҮЙ? Siete in everything you need for profes- 
have entirely new freedoms ШАН gr ы Ttt тне sional programming in Pascal. 
and powers. Modern, modular "шн faring lost Tapco à New Тоо esos] Version 50 
programming for one. Basic n ci 2 » New Turbo Debugger” 
doesnt support that. Complete ee = New Turbo Assembler* 
control over your computer 5 өзенін» 
memory i another. Basic Fea “al еш. Po hane: p е гуе Turbo Debugger, recent 
doesn't give you that. Ea recipient of PC Magazine's 
Turbo Pascal's EXE files are i a Ысын Technical Excellence Award 
streamlined and fast, just like the noel а | in the development tools category, 
pros. And Pascal doesn't promote ее есет айан ee lets you debug алу size program 


Basic flaws like “GOTO” that lead to spaghetti code. 

None of which matters as much as the spectacular difference 
Turbo Pascal makes to the size and speed of your programs. Basic 
is big and slow. Turbo Pascal is just the opposite. 


You'll like Turbo Pascal 5,05 environmental impact 


With Turbo Pascal, you're in a completely integrated environment 
that includes source-level debugging. You can step code, watch 
expressions, change variables and set breakpoints. Edit, compile, 
run and debug. 


You are not alone 


We're here to help—whether on CompuServe, by phone to 
Tech Support or through User Groups. Borland revolutionized 
programming languages, made Pascal the worldwide favorite, 
and we're committed to supporting you. Ош manuals and 
tutorials—unlike most others—are clear, concise, and thoroughly 
professional. 

Wealsooffer an extended family of Turbo Pascal Toolbox 
programs including source code: Runtime Library, Database 
Toolbox, Graphix Toolbox, Turbo Pascal Tutor, Editor Toolbox, 
Numerical Methods Toolbox, and GameWorks. Borland is the 
Pascal one-stop shop. 


60-Day Money-back Guarantee.* 
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and have up to 12 views of your code. Turbo Assembler is much 
faster than MASM and more compatible with MASM than MASM 
is with itself. Turbo Pascal Professional: it's nothing but the best. 


A fast look at 5.0 
= Fully integrated development environment © ЕХЕ files i than К 
в New source-level debugger » Demand Qverla 
° 34 (XX) lines a minute on Р5/2 Model 60 9 n 
= RAM-resident context-sensitive Help = Separate compilation by Units 


Forget the Basics for only $149.95 


Ready to move onward and upward from Basic? You can make 
easy entry to Pascal with 
5.0 for only $149.95. 

And if you're a current 
Turbo Pascal 4.0 user, you 
can upgrade to the new 
version 5.0 for $49.05.** 
Jo upgrade only call 
(800) 331-0877, or for 
the dealer nearest you, call 
(408) 438-5300. 
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Finally. a mouse with an extraordinary body 
and a mind to match. 


I 


A mouse 
ballisticolly 
tunedto accel- 


erate your cursor across 
|, any screen withthe mere flick 
ofa wrist, and slow it dowr on 
arrival for pixel-point control an 
detail work. 


This mouse is guaranteed to work with all 
applications on your IBM personal computer 
Andit comes with a great selection af 
MouseWare "including Pop-Up DOS—-the 
ultimate DOS handler; Mouse-2-3," the Lotus 
1-2-3" shell; and 35 menus for best-selling 
keyboard-besed applications. 


The Logitech Mouse. $139, camplete with 
Logitech’ Lifetime Satisfaction Guarantee 
and unlimited Product Support 


Far your nearest dealer сой: 


800-231-7717 а 


In California: 
800-552-8885 


Іп Eurape: 
+ + 41-21-869-96-56 
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WHAT'S NEW 


Board Masters 
Voice Mail, Fax, and 
Communications 


he Complete Communi- 

cator is an XT- and AT- 
compatible board that pro- 
vides your computer with fax, 
modem, and sophisticated 
voice-mail capabilities. All 
you need is one standard ana- 
log telephone line from your 
local telephone company. 

With an on-board 6502 
microprocessor and software 
that takes up 75K bytes of 
RAM space, the board oper- 
ates in background mode. 
The voice-mail system allows 
up to 999 voice mailboxes, 
each of which can hold as 
many as 999 messages; each 
message can be up to 999 sec- 
onds long, the manufacturer 
claims. Once that mail is 
stored, you can program the 
board to call you and deliver 
your messages to whatever 
phone number you choose. 

The board also has a call- 
transfer function for when 
you're away from the phone. 

The fax capabilities are 
what you would normally ex- 
ресі from апу $800-range, 
stand-alone, Group III fax ma- 
chine, minus the scanning 
capabilities. You also get many 
features you can't get on an 
inexpensive stand-alone fax 
machine, including auto-re- 
dial and scheduled transmis- 
sion for sending faxes when 
telephone rates are lowest; 
broadcast capability, with a 
distribution list that can be as 
long as 99 names; a pop-up 
window Гог sending faxes from 
within applications; person- 
alized cover sheets; and on- 
screen display of faxes, with 
zoom and scaling. 

The modem operates at the 
standard Hayes-compatible 
rate of 2400 bps. 

Price: $899. 

Contact: The Complete РС, 
521 Cottonwood Dr., Milpitas, 
CA 95035, (408) 434-0145. 
Inquiry 1162. 
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HARDWARE 


* ADD-INS 


With The Complete Communicator, voice-mail sophistication 


greets fax ard modem pragmatics. 


Exploit Your Apple 
ІІ 155 Ensoniq 
Sound Chip 


he Sonic Blaster isa 

stereo digitizer thal takes 
advantage of the Ensoniq 
sound chip on every Apple 
IIGS, according to the manu- 
facturer, Applied Engineering. 

The Sonic Blaster is per- 

haps most impressive when it's 
used For audio with a popular 
helicopter game called Toma- 
hawk. But it's also quite ef- 


fective for manipulating 
sounds for audio production 
from a number of sound 
sources, like home stereos, 
CD players, televisions, and 
microphones. The interface 
is a standard DIN connector. 
Included software lets you 


add effects such as echo, stut- 


ter, backwards, amplifica- 
tion, and variable rate. 
Price: $129. 

Contact: Applied Engineer- 


ing, 3210 Beltline, Suite 154, 


Р.О. Box 5100, Dallas, TX 
75234, (214) 241-6060. 
Inquiry 1163. 


ғ. а-ы 
Speak Your Mind 


with the CAD 
Voice System 


he Bug Voice Command 
System is a speech recog- 
nizer for CAD workstations. 
It features a 25-MHz ТМ5-320 
microcomputer. 

It includes its own 64K 
bytes of system RAM and uses 
only 15K bytes of memory on 
your AT-compatible computer. 
That RAM allows it to store 
up © 100 voice commands to 
perform such tasks as change 
screen perspective, change 
from line-drawing mode to 
circle-drawing mode, and 
move the cursor to the end- 
point of lines. 

The board and accessories 
are shipped with a starter lexi- 
con of 65 commands. Any 
CAD package that runs under 
DOS and accepts keyboard 
input is compatible, Command 
Corp. says. 

Price; 3799, 

Contact: Command Corp., 
Inc., 6045 Atlantic Blvd., 
Suite 400, Norcross, GA 
30071, (404) 662-1598. 
Inquiry 1164. 
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Upgrade Your AT with Disk-Caching Controller 


he РМ3011 controller 
card has its own 68000 
microprocessor to enhance 
AT performance. It works 
with a variable-size RAM 
cache that allows your AT or 
compatible to read and write 
to the controller cache while 
the controller card simulta- 
neously accesses the disk. 
This allows disk-intensive 
applications to run a dozen 
times faster than without the 
controller card, claims Dis- 
tributed Processing Tech- 
nology, because data access 
time can be increased 50 to 
150 times over that of con- 
ventional hard disk drives, 
The operation is transparent 


fo the operating system, 
however, so special software 
drivers and ROM BIOS 
changes aren't needed. 

The cards use the same 
disk format as the Western 
Digital disk controller, soin- 
stallation means that you un- 
plug the existing controller 
and plug in the PM3011. 
Then you format the disk 
drive with the DPTFMT 
low-level format utility, en- 
abling the controller to re- 
map the disk drive geometry 
so the operating system 
thinksthedrive is a standard 
ST506 drive. 

Four versions of the card 
are available—for ап 57506 


interface, a run-length- 
limited interface; an ESDI 
interface; and ST506, ESDI, 
and surface-mount-device 
interfaces for the SCSI host 
bus used in minicomputers. 
Each board contains 512K 
bytes of cache RAM, ex- 
pandabie to 16 megabytes 
with an optional cache ex- 
pansion card. 

Price: $1150, with the op- 
tional cache expansion card, 
51280. 

Contact: Distributed Pro- 
cessing Technology, 132 
Candace Dr., P.O. Box 
1864, Maitland, FL 32751, 
(407) 830-5522. 

Inquiry 1165. 
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Maxell Corporation of America, 22-08 Route 208, Fair Lawn, NJ 07 


Produce Your Own 
35mm Motion 
Picture Films 


T he Imprint systern for 

the Amiga or Macintosh 
П with the Polaroid Palette 
film recorder lets you generate 
slides, negatives, transparen- 
cies, or instant prints. With an 
optional film "back," you 

can even produce 35mm mo- 
tion picture films. 

With the Amiga system, 
Imprint can expose images 
composed in more than 16 
million colors to develop 
visuals from HAM (hold and 
modif y), ТЕЕ (Interchange File 
Format), and DigiView's 
RGB-IFF files. You can use 
several types of film with the 
systems and produce slides, 
prints, and transparencies. 

With the Mac, the Imprint 
supports PICT and РІСТ2, the 
slandard picture formats. 

Optional “backs” are 
available in 4- by 5-inch and 8- 
by 10-inch sizes, bulk film 
(for as many as 250 exposures, 
versus the standard 36}, 
spectra-type (the kind of in- 
stant film that develops be- 
fore your eyes), and the 35mm 
motion picture version. 

With the motion picture 
option, you bypass the NTSC 
conversion necessary to go 
from the computer screen to 
35mm film because you 
transfer digitally encoded 
images directly to the film. 
This gives you upto 1500 
frames оп 100 feet of film. 

Of course, you must have the 
conversion between the film 
and videotape performed at 
your local full-service 
photography store. 

Price: Amiga peripheral 
with Polaroid Palette, 52495: 
Mac П board with American 
Liquid Light film recorder, 
$3995. 

Contact: American Liquid 
Light, Inc., 230] West 205th 
St., Torrance, CA 90501, 
(213) 618-0274. 

Inquiry 1166. 
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Liquid Light's Imprint system features qualii y photo our put. 


Board Combines 
VGA and Frame 
Grabber 


ublishers’ VGA com- 
bines a computer VGA 
card with a frame grabber 
and allows you to preview 
images prior to capture with- 
out a second monitor. 
The IBM PC XT- or AT- 


compatible VGA portion of the 
board has 256K bytes of 
RAM (expandable to 512K 
bytes} for graphics modes 
ranging from 640 by 480 pixels 
with 16 colors up to 1024 by 
768 pixels and 256 colors (with 
extra memory). You need a 
VGA-compatible multifre- 
quency or fixed-frequency 
analog monitor. 

Drivers are included for 
Microsoft Windows and Digi- 


Greater Than the M ig hty 8514/A? 


T he Verticom HX-Series 
№ of add-in graphics co- 
processor boards offers 
more than five timesthe per- 
formance of IBM 8514/A 
display adapters, claims 
Western Digital Imaging. 
Yet all the boards are soft- 
ware compatible with the 
IBM 8514/A display adapter 
and can default to VGA. 

The Verticom HX16/AT 
and the HX16/MC (for the 
AT and Micro Channel ar- 
chitectures, respectively) 
feature 1 megabyte of RAM 
andcan display 16 on-screen 
colors at up to 1024 by 768 
pixels. The HX256/AT and 
the HX256/MC provide 2 
megabytes of memory, 256 
colors, and the same resolu- 
tion as the two i-megabyte 
boards. 

The boards are shipped 
with several drivers. These 
include the 8514/A adapter 


interface, AutoCAD ver- 
sions 9 and 10, AutoSketch, 
AutoShade, Microsoft Win- 
dows 2.1, and Verticom 
T win Focus. Only multifre- 
quency monitors are sup- 
ported, however, because of 
theneedto work up from the 
УСА standard of 31.5 kHz to 
the 1024- by 768-pixel re- 
quirements of 48.5 kHz. 
Kits are available for up- 
grading Ihe cards to 256 
colors, and software devel- 
opers can choose from on- 
board palettes 0f 256,000 or 
16.7 rnillion colars. 
Price: HX16/AT, $2495; 
HX16/MC, $2795; НХ256/ 
АТ, $3495; HX256/MC, 
$3795; НХ-256С upgrade 
kit, 51195, 
Contact: Western Digital 
Imaging, 800 East Middle- 
field Rd., Mountain View, 
CA 94043, (415) 960-3353. 
Inquiry 1169. 


tal Research's GEM. 

The frame grabber portion 
of the board captures 320- by 
200-pixel images in 64 gray 
scales in one-sixtieth of a sec- 
ond, from video cameras, 
videotape players, and other 
video sources. Unlike a flat 
scanner, the board captures 
three-dimensional images. 
And if the board is set up to 
capture a photo or other two- 
dimensional image, it can rep- 
licate a scanner. 

Price: 2699. 

Contact: Willow Periph- 
erals, Inc., 190 Willow Awe., 
Bronx, N Y 10454, (212) 
402-0010. 

Inquiry 1167. 


Synchronize Amiga 
Graphics with NTSC 


he Commodore A2300 

Genlock board lets you 
merge Amiga 2000-gener- 
ated graphics with output from 
standard National Television 
System Committee (NTSC) 
video sources like VCRs, 
video cameras, and laser disk 
players. Or you can merge 
the Amiga graphics with PAL 
graphics. 

The board fits into the 
Amiga's video expansion slot, 
coupling video with the 
Amiga's inherent multitasking 
capabilities. For Amigas, 
standard resolution (in pixels) 
is either 320 by 200, 320 by 
400, 640 by 200, or 640 by 
400. 

The Amiga 2000 is easily 
upgradable, with seven Amiga 
or full-length XT or AT ex- 
pansion slots; a CPU expan- 
sion slot Гог a 68020, а 
68030, or math coprocessor 
boards; and à video expan- 
sion slot. 

Price: $399. 

Contact: Commodore Busi- 
ness Machines, Inc., 1200 
Wilson Dr., West Chester, 
PA 19380, (215) 431-9100. 
Inquiry 1168. 
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ORACLE has led a revolution in PC 
relational database technology. More 
€ More portability. More con- 
nectivity. More reasons 
fr, than ever to make 
tg] ORAC LE your corporate 
(E) standard database. 


New tools with even 
more power. 

We're proud ю announce our new- 
est release— Professional ORACLE Ver- 
Sion 5.1B. Now you can run your appli- 
cations in OS/2 or in protected mode 
above 640K in MS-DOS, So you have 
more room for more powerful applica- 
tions. And those same applications run 
unmodified on almost all workstations, 
minicomputers and mainframes. 

Version 5.1В delivers а new level of 
power to your PC developers includ- 
ing the latest versions of: 

¢SQL*Forms® NEW Enhanced 
4th-generation application develop- 
ment environment. 

eSQL*Menu® NEW! Flexible inter- 
face builder for defining complex 
menu systems. 
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e SQL*ReportWriter™ МЕМ" Non- 
procedural development and runtime 


powerhouse for producing any report. 


e SQL*Plus® Oracle's ANSI-standard 
SQL query and administration tool. 

*Pro*C" The C-language pre- 
compiler and subroutine call inter- 
face to ORACLE. 


Learn SQL on us. 

Learn the language of the revolu- 
tion. Order Professional ORACLE 
today for $1299 and we'll include 
ORACLE SQL* Tutor, а nine-module 
PC-based SQL instruction program 
that sells by itself for $199. 


Try ORACLE for $199. 

Qur Trial Version is identical to 
Professional ORACLE, but cant be 
used іп networked configurations 
and allows a maximum user database 
size of 1 MB. Its a powerful tool for 
prototyping your first ORACLE appli- 
cation. And its price can be applied 
to the purchase of a full Professional 
ORACLE license. 


m у ee ише) 


COMPATIBILITY » PORTABILITY - CONNECTABILITY 
Call 1-800-ORACLE1, ext.4931 today. 


Бойу и © 1989 by Oracle Corporation ORACLE SOL "Farms. SOL Menu, SOL" Plus aad SOL "Report art моле) trademarks and Pro’ and 
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More power to the people. 


Money-back guarantee. 
If you haven't tried ORACLE yet, 
now there's even more reason to join 
the SQL revolution. More tools. More 

power. If ORACLE 5.18 doesn't 
revolutionize the way- you develop 
PC database applications, return it 
within 30 days fora full refund. 


Call 1-800-0НАСІҒІ ext. 4931, 
or an ORACLE MasterVAR today. 


Oracle Direct * 20 Davis Dr. - Belmont, CA 94002 
1-800-OR ACLE 1, ext. 4931 


Since your 30-day money-back guarantee eliminates any risk 
| on my рай, please send me the software below. Enclosed rs 
тү С check, or O VISA. C) MasterCard ГЇ AmEx credi 
card authorization. Offer valid only in фе LISA. 
| Реле send CI 5.25" High Density of O 3.5" disks 
(О Professional ORACLE for MS-DOS with free 
ORACLE SQL Tutor for $1299... 
О Professional ORACLE [or — Trial 
Version for $199 ___...... mM 
ГІ Professional ORACLE For OSI? 
o. Do MAMMA M CERT 2 


Wrdte ned avatatie Ку 0572 б: тайма 2% "Рита? 
Г) Just send ОВАСЫ ORACLE SQL Tworfor 599229 
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| 
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Мас Неасһев for 
Businesses’ Minis 


he IDEAcomm Мас isa 
board for the Mac SE that 
allows twin-axial or twisted- 
pair connection to the IBM 
Model AS/400, System 36, 
or System 38 minicomputers. 
It also enables the Mac SE to 
connect to IBM 5294 minicom- 
puters and IBM 5251 Model 
12 cluster controllers. 

Once connected with pro- 
prietary file transfer protocols, 
the Mac emulates [BM termi- 
nals (Models 3180 and 3196 
and 529] Model 1). Until 
now, that's something only 
IBM PCs have been able 10 
do. The single Mac SE re- 
quirement is that it include 
2% megabytes of RAM. 

Macs and ІВМ PCs are 
thus allowed bidirectional file 
transfer at | megabit per sec- 
ond and access to four concur- 
rent host sessions (including 
one printer session). You can 
observe all ihe host sessions 
simultaneously through a win- 


WHAT'S NEW 
СОЫМЕСТІҰІТҰ 


HARDWARE * 


dowing feature. You can also 
accomplish several tasks at 
once if you're operating 
under MultiFinder. 


Other standard features 


include password security 
and dynamic keyboard 


IDEAcomm Mac brings IBM terminal emulation to the Mac SE. 


remapping. 

Price: $995. 

Contact: IDEAssociates, 
Inc., 29 Dunham Rd., 
Billerica, МА 01821, (508) 
663-6878. 

Inquiry 1170. 


Removable Module Featured in V.32 Modem 


removable, program- 
ГА mable,checkbook-size 
module sets the V.32 mo- 
dem apart from CCITT 
V.32-compatible luxury 
modems from AT&T, Co- 
dex, Hayes, and others. Yet 
the N9635 from NEC Amer- 
ica performs as well as or 
better than its industry sib- 
lings, according to the 
company. 

For example, the N9635 
сап keep up with Micro- 
com's de facto data com- 
pression/error-control soft- 
ware standardsof up to MNP 
Level 5, allowing data trans- 
mission over standard ana- 
log telephone lines at up to 
19.2 Kbps. (However, MNP 
5 can only allow 19.2-Kbps 
transmission if both the 
transmitting and receiving 
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modems operate under 
MNP5 protocols.) 

The N9635 is also back- 
ward compatible with both 
the V.22bis standards and 
the Beli 212 and 103 stan- 
dards, allowing the N9635 
the capability of transmit- 
ting to and receiving from 
modems that operate in 
asynchronous modes of 
under 1200 bps. Adherence 
to the above standards also 
allows backward compati- 
bility with synchronous 
modems operating at data 
transfer rates under 9600 
bps. 

Butthe NEC N9635 mod- 
ule gives you several added 
benefits. For example, you 
can store dialing parameters 
and move them from one 
modem to another. You can 


also run diagnostic pro- 
grams on it to test the func- 
tionality of the other N9635 
modems in your office. 

If you're paranoid about 
office politics, you can al- 
ways remove the module and 
hideit when you're not using 
it. And when NEC adds ad- 
ditional data compression 
and error-control software to 
its modems, it has promised 
to try to implement those en- 
hancements оп the module. 
Price: $1495; with module, 
$1595. 

Contact: NEC America, 
Inc., Data and Video Com- 
munications Systems Divi- 
sion, 110 Rio Robles, San 
lose, CA 95134, (800) 222- 
4632, ext. 1277; in Califor- 
nia, (408) 433-1277. 
Inquiry 1173. 


Eliminate Ethernet 
Downtime with FTEL 


f your Ethernet application 

can't afford downtime, even 
for a minute, the fault-toler- 
ant LAN system FTEL might 
be your answer. 

When the Novell NetWare 
network operating system and 
FTEL software on the file 
server detect a cable or trans- 
ceiver fault, the FTEL adapt- 
er on the file server switches 
from the primary transceiv- 
ers and cabling scheme to the 
backup transceivers and 
backup cabling. 

Price: FTEL 1.0 software 

and file server board, $10,080; 
adapter boards for nodes, 

$780 each. 

Contact: Alantec, 101 Ham- 
mond Ave., Fremont, CA 
94539, (415) 770-1050, 
Inquiry 1171. 


Get the Fax 
from Your Modem 


he WorldPort 2496 is a 
tiny, battery-powered de- 

vice combining a 9600-bps 
Group III fax modem with a 
full-featured 2400-bps data 
modem. It’s designed for pòr- 
table and laptop computers. 

The WorldPort 2496 has 
two standard RJ-11 telephone 
jacks for direct connection 
and an interface for acoustic 
coupler operation. It has a 
self-contained battery and 
measures 5 by 3 by 1 inches. 

The data modem portion 
retains ali the features of the 
Touchbase Systems" World- 
Рогі 2400 portable modem, in- 
cluding a speaker and LED 
indicators. 
Price: $699. 
Contact: Touchbase Sys- 
tems, inc., 160 Laurel Ave., 
Northport, N Y 11768, 
(516) 261-0423. 
Inquiry 1172. 
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Tape Бас 


up. 


The End of Database 


ussian Roulette. 


Why Risk a Disk Crash 
that Would Shoot Holes 
in Your Files? 


It's fun to gamble. But not 
with priceless data-perhaps 
your most valuable business 
asset. Thar's why it makes sense 
to protect your database invest- 
ment with a dependable tape 
backup system from Genoa. 

With our Galaxy™ and 
Galaxy/MC™ systems, vou won't 
have to play fast and loose with 
your files any more. Instead, 
you'll be backing them up 
fast-at 5 Mbytes a minute, or 
just a few minutes for your 
entire hard disk. And if you 
forget to do it, Galaxy's auto- 
scheduler can do it for you. 
Automatically. 

Circle 112 on Reader Service Card 


Galaxy systems install fast 
too, and their simple command 
menus make them a breeze to 
operate. They fit right in with 
your IBM PC/XT/AT or com- 
patibles, and all PS/2 Systems- 
either standalone or networked. 


We even provide a Novell 
Advanced NetWare 86- ог 286- 
compatible software driver, a 
$200 value—free. 

The Family comes in 
external and internal models, in 


both 60-Mbyte digital cassette 
tape and 60- or 150-Mbyte 
cartridge tape. АП with full one 
year warranties. 

Galaxy tape backup. Because 
every time that hard disk goes 
spinning around, you risk seeing 
endless data entry hours go up 
in smoke. For details, contact 
Genoa, 75 E. Trimble Road, 

San Jose, CA 95131, Phone 
(408) 432-9090; Fax (408) 
434-0997; Telex 172319; 
London 44-01-225-3247, 


D Ornon Syst Corporation, Galaxy «nd Galaxy МС are 
trademarks of Genpa Systems Corporation, NerWare 1s 
registered trademark of Navel), inc. ІВМ PC, ХТ. AT and 
PS/2 ate tr adema: Езо/ ІВМ Corporauon 


[nsist on 


Genoan Value. 
C сепоа 
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512K Motherboa 


Aegis Development 


Draw Plus 2000 $159 
Sonix 49 
Videoscape 3D 139 
Cinemaware 

TV Sports 3% 
Electronic Arts 

Deluxe Paint Ii 99 
Deluxe Video 1.2 89 
Epyx Software 

Х]-500 Joystick 15 
Gold Disk Software 

Professional Page 259 
Micro Dlusions 

Photon Paint 69 
Micro Systems int. 

Raw Copy V1 3 44 
Micro Systems Soltware 
Excellence 189 
New Tek tac. 

Digi-View Gold 149 
Digi-Paint 44 


78 BYTE * MARCH 1989 


. 80285 8 MIE CP ppemory Expandaie 9 


MAGNAVOX 
BEMANI 14° УСА Display 
5199 


Sub-Logic C 

Flight Simulator I 
WordPerfect Corp. 
WordPerfect 


MACINTOSH | 
Olympia 
МР-30 Mac 150cps $289 
Seikosha 
ЅР-1000АР Mac 239 
Everex 
EMAC 20 Deluxe 20MB 595 
EMAC 60T 60MB Backup 895 
PCPC 
ЗЇ МВ SCS Hard Drive 699 
Cornerstone 
SinglePage am a£ E 899 
DualPage Display SE 1699 
Magnavox 
SCMDBO 14" VGA Display 319 
Rast 
19485 Trimtron 3395 
Sigma Designs 
PageView SE 849 
LaserView 11 1899 
New Image Technology 
MacScan Pro Sheeifee 1399 
Мас%сап Pro Flatbed 1789 
Practical Peripherals 
Mac 2400 Stand Alone 239 
Shiva 
NerMadem V2400 459 
MONITORS 
Amdck 
Video 210 Amber 85 


Video 410 TTL Monochrome 145 
Video 432 VGA Monochrome 69 


Color 732 VGA Color 399 
Cornerstone 

SinglePage Display 899 
Magnavox 


7BM623 12' TTL Amber 79 


СМ8762 14" Camp. /RGB 249 
OC MO*51 14” HiRes EGA 369 
9СМ062 14" VGA Display 349 
NEC 

JC-1402 Multisync 389 
Packard Bell 

PB-1272 12" TTL Mone 79 
РВ- 1472 14" TTL 332 Col 109 
PB-1422EG 14" HiRes ЕСА 359 
Folaroid 

Palette EGA Plus 2599 
Princeton Graphics 

Max-I2e 12" TTL Amber 149 
Seiko Instruments 

CM-143) 14" VGA 639 
Taxan 

770+ MultiVision Display 529 
Wyse Terminals 

WY-30, 50, 60 Сай 
Zenith 


2ЕМ-1490 14% УСА Analog 639 


MULTIFUNCTION 


a = == "ста ie 


ATD-ZuckerBoard 
Color Ralf Card 79 
Monochrome Graphics Adpt 79 


AST 

Six Pak Plus Board 
VGA Plus Adapter 
Boca Research 
TopHat 128K Expansion 
BocaRam/AT 0-4МВ Board 
Boca MultiEGA 

DCA 

ima 2 3278 Board 


$149 
389 


129 
i49 
189 


749 
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INTEL SOR? IBM 
PC/XT CoPracessoar 
‘KB 


Emerald 

3X Twin 5251 Local Emulat 
Everex 

Magic БО АТ Par/Ser 


Ram 3000 Deluxe 0-3MB Bd 


Micro Enhancer EGA 

Sih Generation 

Logical Connection 256K 
Hercules 

Graphics Саға Plus 

Ime 

AboveBoard 2 Plus w/OK 


AboveBoard P5/286 w/512K 


AboveBoard Plus w/512K 
AboveBoard Plus МО 512K 


Inboard 386/PC 80386 CPU 
80287-8 IBM XT BMHz CoP 


80387-16 16МН: 80386 
Orchid Technology 
ProDesigner УСА 
TinyTurbo 286 


[OSHIBA 
i1000 BOBS Laptop 
"789 


Your Source for Hardware, Software & Peripherals 


є 


me 


669 


59 
89 
169 


479 
[76 


319 
419 
429 
579 
769 
219 
399 


329 
285 


AutoSwitch EGA 480 Аар. Call 
Video 7 

Vega VGA Adapter 
FastWrite Video Adapter 


5285 
359 


- STORAGE DEVICES | 


American Power 


450AT + UPS Backup 439 
ATD-ZuckerBoard 

Tandy 30MB HardCard 479 
Everex 

Floppy Stream 40 40МВ Int, 359 
Excel Stream 40T 40MB int 529 
Miniscribe 

8425 20MB 3%” 40Msec 259 
3650 40MB 5'4" 61 Мес 349 
6085 ТОМВ 5:4" 28Msec 599 
Mountain Computer 

TD-4340 40MB Int Tape 319 
10-4440 40MB Ext Tape 459 
Plus Development 

20MB HardCard 546 
Seagate 

97-225 20MB w/cont 269 
51-238 ХІМВ w/cont 289 
Sysgen 

Bridge-File 5" External 249 
Smartlmage 60MB internal 479 
QIC-File 60MB External 599 
Omni Board Controller 79 


Amsuad 

РРС-640 Portable 899 
AST 

Premium 286 Model 80 1499 


Compaq 

Deskpro år Portable 286/386 Call 
NEC 

Multimate Laptops Сай 
РС-ТОО 

640K 10МН2 8088 Desktop 699 
512K І2МНг 80286 Desktop 999 


mpm 
ProSystem 12MHz w/40MB 1999 
Toshiba 


T1200 Floppy/HrdD Lpp — Call 
Zenit 
80286/386 Desktops Call 


SuperSport 20MB w/Modem 1999 
- COMMUNICATIONS | 


Anthor 
6480 С64/128 1200 Baud 99 
520 5752071040 1200 Baud 129 


1200 Baud External 109 
Адаг 

XMM30L XL/XE 300 Baud 44 
$X-217 ST Modem 89 
Avatex 

1200 HC External 99 
2400 Baud External 179 
ATD-ZuckerBoard 

2400 Baud External 129 
Everex 


Evercom 12 1200 Baud Int 79 
Fvercom 24 2400 internal 149 
Evercom 29Ё+ 2400 Bd Ex 199 
Hayes 


SmartModem 1200 Baud 289 
5martModem 2400 Baud 439 
Intel 

2400B Classic Inrernal 249 


Circle 64 on Reader Service Card 


| HR-40 40ерѕ Daisywheel 


— —— 


80 Column, 180 CPS Printer $179 


EPSON LX-800 
Murata 
M1200 Facsimile $779 
Practical Peripherals 
1200 Band Internal 69 
2400 Baud Stand Alone 189 
Sharp 
| FO-220 Facsimile Machine 999 
Supra 
2400АТ 2400 Baud Atart 159 
U.S. Robotics 
1200 Baud Direct Ext. 109 
2400 Baud Direct Ext. 199 
. PRINTERS — | 
Brother 


М-1709 240cps, 132 Со! 449 
HR-20 20cps Daisywheel 359 
599 


EPSON FX-850 
ló4cps. BO Column 
3390 

Epson 

ЕХ-1050 264cps. 132 Cal. Са) 

(10-500 180срө, 24-Wire 299 | 
| LQ-850 330cps, 24-Wire Call 
| 10-950 264cps, 24-Wire Сай 

LQ-1050 330cps, 132 Col Call 

Hewlett-Packard 

2225 Thinkjet 349 


NEC 
P2200 Pinwriter 24-Wire 349 


P3200 Pinwriter 265cps 579 
Okidata 

МІ-182+ 180срѕ, 80 Col 249 
ML-320 300ср5. 80 Саі. 359 
М1-390 270cps, 24-Wire 499 
Panasonic 


KX-P1080i 144срѕ, 80 Со. 169 
КХРІ091{ 194cps, 80 Col 189 
KX-P1124 192срѕ, 24-Wire 349 
KX-P1524 24-Wire. 132 Col, 579 


Star Micronics 

NX-1000 RainBow Color 
NX-2400 24-Wire, 80 Col 
Toshiba 

ExpressWriter 311 


— "SOFTWARE — | 


LM т == 


Featured Product: 


$239 
369 


New 
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Ashton-Tate 

dBase iV 

MuliMate Advantage 11 
Borland 

Paradox R-Database 
Quatro 

Central Point 

PC Tools Deluxe 

DAC Software 
DAC-EASY Accounting 
Sih Generation 
FastBack Plus 

Fox Software 

Fox Base + Development 


Шық! 


OpuMouse w/Dr, Halo 1] 
Logictech 

C7 Mouse w/Soltware 
ScanMan Scanner 

Lotus Development 
Lotus 1-2-3 


479 
289 


439 
149 


Managing Your Money $119 
Meridian Technology 
CarbonCopy Plus 5.0 119 
МісговоП 

Serial or Buss Mouse 09 
MSC 

OmniMouse 39 
Peter Norton 

Advanced Utilities 79 
Peachtree 

Complete Accounting 159 
Quarterdeck 

DESOView 2.02 79 
Server Technology 

Fasylan Starter Kil 179 
Software Publishing 

ist Choice 30 89 
ist Publisher 20 79 
Professional Write 2 0 179 
The Complete РС 

Натазсап For PC 175 
Compleie Answer Machine 269 
Traveling Software 

Lap-Link Plus B4 
WordPerfect Corp. 

WordPerfect 5 0 219 
Xerox 

Ventura Publishing 2.0 479 


PRACTICAL FPERIPHERAL* 
12940 Sang Alone Wwlrm 
"69 


Your Source for Hardware, Software & Peripherals 


In Canada call: 800-233-8 


In U.S.A. 


8950 


949 


All Other Areas call: 717-327-9575 Fax call: 717-327-1247 


Educational, Governmental and Cor 


rate Organizations 


Call toll-free. 1-800-221-4283 
СМО, 101 Reighard Ave, Dept Al, Williamsport PA 17701 


Over 400 000 SATISFIED CUSTOMERS ~ MAJOR CREDIT CARDS ACCEPTED 


POLICY: Add 3% (minimum $? 00) shipping and handl- 
wg. Larger shipments may require additional charges Рег. 
sonal and company checks require } weeks to clear For 
faster delivery, use yout credit card аг send cashier's check 


= тегін 


ммс 


ыс сос Слон iid 
LP T dl Талас Гала, 
ат эчт — — са жер | — =з 


or bank money order Credit cards are rut charged annl we ship. Pennsylvania 


and Maryland residents add appropriate sales [ax АП 


es are USA prices and 


are subject to change АП «ems are subject to availability Defective soltware will 
be replaced with the same item only Hacdware will be eeplaced ur repaired ai ow 
discretion within the terms and limits of the manulacwerer’s warranty We cannot 
guarantee сотрааімшу All sates are final and returned shipments are subject | 
d restocking [ce We аге not responsible Jor typographic аг ghetegrapluc eras 
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Battery-Powered 
Data Logger 


he Tattletale Model 6 is 

a feature-packed data log- 
ger for applications not only 
where AC isn't readily avail- 
able, but where the machine 
sometimes has to run for 
months on end without atten- 
tion. Manufacturer Onset 
Computer claims that an ар- 
plication that takes two weeks 
to fill the power-switched 20- 
megabyte hard disk drive uses 
only eight alkaline AA ceils. 

The Model 6 offers up to 2 
megabytes of storage capacity 
for about the price of 28K 
bytes on the popular Model 5. 
Ithas 11 10-bit A/D chan- 
nels, 14 individually program- 
mable I/O lines, a UART (the 
К5-232С interface), four 
power modes, and its own 
operating system, TTBASIC. 

The 10-bit converter can 
sample and store all 1] chan- 
nels at 100 Hz. Most of its 14 
individually programmable 
ШО lines have optional alter- 
nate functions, including 
counting, square wave gener- 
ation, software UART, and 
shift register E/O. 

À separate serial interface 
contains the drivers for the 
main 9600-bps UART. You 
offload stored results either 
using XMODEM or format- 
ting with TTBASIC Print 
statements. 

TTBASIC is much like 
BASIC, as the name implies, 
but it has ап in-line symbolic 
assembler. You can also tailor 
the speed-critical portions of 
your applications with assem- 
bly language subroutines that 
you invoke directly from the 
BASIC program. 

A daughterboard accom- 
modates signal conditioning 
and 1/O expansion while it 
provides physical support and 
brings up power and the digi- 
tal and analog I/O signals. One 
row of pins brings out inter- 
nal bus lines, allowing you to 
add specialized hardware. 
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Onset Computer's Tattletale data logger. 


Price: $1750. 

Contact: Onset Computer 
Corp., 199 Main St., P.O. Box 
1030, North Falmouth, MA 
02556, (508) 563-2267. 
Inquiry 1174. 


Protect Expanded 
and Extended 
Memory 


he UniSaver 100 is an 

uninterruptible power 
supply that provides power 
protection for LIM 4.0-corn- 
patible expanded and ex- 
tended memory on your IBM 
XT, AT, or compatible 
system. 

In fact, и works to pre- 


serve and restore the actual 
computer processes taking 
place in RAM at the exact 
point of power interruption, 
claims manufacturer Universa] 
Vectors. 

When AC power is ге- 
stored to your computer, the 
contents of both the ex- 
panded/extended mernory files 
and the RAM/system board 
files are transferred back to 
your operating RAM. Then 
processing resumes exactly 
where it left off. 

Price: $1495, 

Contact: Universal Vectors 
Corp., 580 Herndon Pkwy., 
Suite 400, Herndon, УА 
22070, (800) 777-7860; in Vir- 
ginia, (703) 435-2500. 
inquiry 1178. 


Mouse Makes Lotus 1-2-3 Input Faster 


luxury mouse with an 
ША optical scanner add- 
on, an audio module, and 
software makes it quick and 
easy to input vast columns of 
numbers into Lotus |-2-3. 
The MarqMouse lets you 
input numbers as fast as you 
can move the mouse scanner 
across them and audibly rec- 
ognize that the number is 
correct. That’s about four 
times faster than the fastest 
accountant could possibly 
key those numbers into a 
computer, the company 
claims. 
Besides the scanner com- 


ponents, the MarqMouse 
provides many features, in- 
cluding upto 600-dpi resolu- 
поп, ballistic control (i.e. , if 
you move the mouse quickly, 
the curser Jumps (0 atten- 
Пол; if you move it slowly 
and carefully, the cursor 
doesn't accelerate beyond 
first gear). 

You also get 16 levels of 
gray scale, the transparent 
scanning window, anda fea- 
ture for paintbrush-type 
scanning with wide strokes. 

When the MarqReader is 
upgraded for optical charac- 
ter recognition (OCR), you 


Postmortem 
Diagnoses IC Faults 
in Seconds 


he Postmortem card is 

an in-circuit diagnostic 
module for the IBM XT, AT, 
and compatibles that attaches 
to the bus and detects faults 
on every ІС in the motherboard 
down to individual pins. 

A set of BIOS chips re- 
places the motherboard BIOS 
for power-on self tests; a 
complete diagnosis of the en- 
ure base RAM is also made. 
Manufacturer Swisscomp says 
that up to 98 percent of IC 
faults are detected—and in less 
than 30 seconds. 

When the Postmortem de- 
tects a fault, it displays the 
code relating to the specific 
fault on an alphanumeric 
display. Or, if the video cir- 
cuit is operational, it will 
display the diagnostic results 
on the screen. The manual has 
IC diagrams and an index for 
quick fault-finding. 

Price: $459. 

Contact: Swisscomp, Inc., 
3312-56th Commerce Park 
Blvd., Tampa, FL 33610, 
(813) 628-0906. 

Inquiry 1176. 


continued 


get numeric recognition of 
even handwritten numerals, 
the transparent window, and 
the audio feedback for accu- 
rate input. 

The MarqMouse is com- 
palible with the ІВМ XT, 
АТ, PS/2s, and compatibles; 
your system should have at 
least 256K bytes of RAM. 
Price: Mouse, $199; scan- 
ner, $799: OCR system, 
$1299, 

Contact: Marq Technol- 
Opies, 6285 Nancy Ridge 
Dr., San Diego, CA 92121, 
(619) 452-2373. 

Inquiry 1177. 


MICRO-CAP Ш," the third generation 
of the top selling [BM® PC-based interac- 
tive CAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program's window-based opera- 
tion and schematic editor make circuit 
creation a breeze. And super-fast SPICE- 


like routines mean quick AC, DC, Fourier ” 


and transient analysis — right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros. And, using 
stepped component values, rapidly репег- 
ate multiple plots to fine-tune your circuits. 

We've added routines for noise, impe- 
dance and conductance — even Monte 
Carlo routines for statistical analysis of 
production yield. Plus algebraic formula 
parsers for plotting almost any desired 
Function. 
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MICRO-CAP Ш: 
THIRD-GENERATION INTERACTIVE 
CIRCUIT ANALYSIS. MORE POWER. 

MORE SPEED. LESS WORK. 


Modeling power leaps upward as 
well, to Gummel-Poon BJT and Level 5 
MOS — supported, of course, by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There's support for Hercules? CGA, 
MCGA, ЕСА and VGA displays. Output for 
laser plotters and printers. And a lot more. 

The cost? Just $1495. Evaluation ver- 
sions are only $150. 

Naturally, yow H want to call or write for 
a free brochure and demo disk. 


1021 S. Wolfe Road, 

Sunnyvale, СА 94080 

(408) 738-4387 

MÁCRO-CAP /H іза registered Inulensark of pecinan Sofhrare 


ferides isa registered ioden of Hercules СотриГет obire py 
IBM 16 a registered tmdemark of international Варвух Afnchunex. iuc 
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Let Your Fingers Do 
the Walking Through 
Turbo C 


ou сап add а special 

menu to Turbo C's main 
menu with Vizit! and have à 
host of C functions at your fin- 
gertips. To use Vizit!, you 
select the type of function you 
need, and then browse 
through more than 400 Гипс- 
tions and descriptions. 

You can search by cate- 
gory, by last used, or by wild 
cards. A quick reference to 
the C language is available, 
and an aulo-insert feature in- 
stantly types in functions. 

Vizit! runs on the IBM PC 
with DOS 2.0 or higher and 
58K bytesof RAM. 

Price: $49.95. 

Contact: Computer Ties, 
4948 Thunderhead, El 
Sobrante, CA 94803, (415) 
223-6944. 

Іпдшігу 1111. 


CrossView 
Analyzes Volumes 
of Data 


C rossView is a data- 
analysis tool that works 
by identifying key patterns in 
large volumes of data. It offers 
an unlimited, multidimen- 
sional view of your data. 

You first collect data from 
micro, mini, or mainframe 
computer sources, and Cross- 
View compresses it with its 
Transformation Module. The 
Analysis Module lets you view 
and analyze any cross section 
of the array by identifying 
cells, rows, columns, and 
pages from the data elements. 
You can also revise the view 
with just a few keystrokes, 
according to DataEase. 

Cross View analyzes data 
using advanced compression 
and access methods such as 
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tensorial analysis, using vec- 
tor-processing technology 
and n-dimensional geometry, 
which are transparent to the 
user. The program stores only 
unique values within the data 
sel, rather than each of the 
records, thus reducing the 
size of the data file. 
CrossView runs on the 
IBM PC with at least 640K 
bytes of RAM and DOS 3.0 
orhigher. The company rec- 


The Vizit! menu of fers over 400 Turbo С functions. 


PROGRAMMING 


ommends a hard disk drive 
and a CGA monitor, 

Price: Single-user version, 
$2000; multiuser server pack 
for up to six users, $3000; 
workstation pack for three ad- 
ditional users, $1000. 
Contact: DataEase Interna- 
tional, Inc., 7 Cambridge Dr., 
Trumbull, CT 06611, (800) 
243-5123; in Connecticut, 
(203) 374-8000. 

Inquiry 1107. 


Build a Bridge to Windows 


ІЙ icrosoft Windows, un- 
(WE like other windowing 
environments such as Quar- 
terdeck’s DESQview, has 
never exactly been friendly 
to applications that aren't 
written specifically for it. 
Although it's possibleto run 
popular applications such as 
Lotus 1-2-3 or dBASE in a 
systern that uses Windows, it 
requires extra steps, and you 
need to exit Windows. 

But help is on the way. 
Softbridge Microsysterns 15 
shipping Bridge/286 and 
Bridge/386, programs for 
integrating non-Windows- 
specific applications into the 
Windows environment. You 
canthink of the programs as 
à sophisticated batch lan- 
guage that lets you integrate 
both Windows and non-Win- 
dows applications under 


Windows' common graphi- 
cal user interface. 

Besides features that are 
similar io DOS's familiar 
batch language, Bridge also 
allows you to design custom 
menus and dialog boxes, and 
ве! up sophisticated connec- 
tions including interapplica- 
tion messages. It's all done 
using a standard ASCTI file. 
The Bridge program itself is 
actually a Windows pro- 
gram that makes it appear 
that al] applications on a 
system are running under 
Windows. 

Both versions of Bridge 
work with all major DOS ap- 
plications, but Bridge/386 
takes advantage of the 
8038675 power to deliver 
true multitasking of both 
Windows and non- Windows 
applications. 


GCLISP Developer 
Upgraded 


old Hill Computers has 

what it claims is a faster 
and smaller version of 
GCLISP Developer, a Com- 
mon Lisp that offers an im- 
proved graphical environment 
and support for Gold Hill 
Windows, 

Version 3.1 runs 20 per- 
cent faster and uses up to 40 
percent less memory than 
version 3.0, according to the 
company. Another enhance- 
ment is that it generates code 
faster. | 

GCLISP Developer 3. 1 
runs on 80386-based IBM PCs 
with at least 640K bytes of 
RAM and at least 3 megabytes 
of extended memory. 

Price: $1995. 

Contact: Gold Hill Com- 
puters, Inc., 26 Landsdowne 
St., Cambridge, МА 02139, 
(617) 621-3300. 

Inquiry 1108. 


continued 


Bridge/286 works with all 
80286-based systemsand re- 
quires Windows/286. 

Bridge/386 requires an 
80386-based system and 
Windows/386. 

Softbridge has also devel- 
oped the Bridge Tool Kit, 
with specific interfaces for 
Microsoft Excel, dBASEIII, 
andboth C and assembly lan- 
guage. According to the 
company, an OS/2 version of 
Bridge for Presentation 
Manager will be available by 
the middle of this year. 
Price: Bridge/286, $149; 
Bridge/386, $299; Bridge 
Tool Kit, $695. 

Contact: Softbridge Micro- 
systems Corp., 125 Cam- 
bridgePark Dr., Cam- 
bridge, MA 02140, (617) 
576-2251. 

Inquiry 1106. 
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Cut loose from the LAN tangle with 
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SCO XENIX and SCO FoxBASE+! 


ith industry-standard SCO™ XENIX® System V and Enhanced dBASE III PLUS Functionality. SCO FoxBASE* works 
SCO FoxBASE*,” you'll enjoy а rea/ multiuser system just like dBASE Ш PLUS, only better. It reads and writes the same 
that runs your existing dBASE Ш PLUS? code faster, easier, data files, and runs your source code at compiled speed— 
more reliably—and at half the cost! “ without having to compile—for a shorter development cycle. 


Greater Performance. With only a single PC and none of №“ Future Compatibility. An SCO XENIX system protecis your 
the traffic overhead required by a LAN server, м invesLment because future compatibility is built in. 


The SCO Solution is lean and fast. Users - И Ву migrating your dBASE ІП PLUS applica- 


share SCO FoxBASE*, applications, and x! ! tions to The SCO Solution, you can cut 
data files via inexpensive terminals—all | your costs and increase your profits— 
with greater performance — both today and tomorrow. 

Greater Prof itability. The SCO Solution gives Sef” = ү So cut loose from LANs and relax with 
you more for your money for greater profit- | -— б a real multiuser solution — The 500 
ability. An 8-user SCO ХЕМХ system costs about =F Solution —SCO XENIX and SCO FoxBASE*! 
half as much as an 8-user LAN—and adding ~ | дүрр om » 
each new user costs two-thirds less! — 2 МЕНИ” ола лана meee larger ШМК" systems, 


Greater Reliability. Because ап SCO ХЕМІХ a. Relax with 
system is more reliable than a LAN, you'll spend The SCO Solution 
less time solving LAN problems and more time 


creating SCO ХЕМІХ-һавей solutions. 3 А — (626-8649) 
Easier to Administer. SCO XENIX systems can be easily adminis- Ў () сың ; к 458-4227 

tered by end users. LANs are much more complicated — multiple le Ra - TWX: 910-598-4510 SCO SACZ 
PCs, multiple PC configurations, and multiple sources of failure. — ЧЕ SANIACRUZ OPERATION уд. tomet!scolinfo infoqisen CON 
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SCO ХЕМІХ System V and ihe SCO XENIX family of software solutions are available for all 80286- and 80386 based industry standard and Micro Channel" compuders. 
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But ү not all switching 
to the database management 
system you might expect. 

In a recent industry 
survey,” two-thirds of the 
respondents who intended 

uy a DBMS did not intend 
to buy dBASE. 

And, perhaps coinci- 
dentally, two-thirds of recent 
R:BASE® buyers have used 
another DBMS before. 


Why are they switching 
to R:BASE? 


E As 
Because nobody P dc An 
really needs a DBMS: they | а ЛБ 
only need what a DBMS — л; | 
сап до, 

And users find that 
the friendly facade of other 
software is fine for questions. 
But R:BASE has the right 
answers for their information 
management needs. 

With R:BASE, you 
can handle all your data ) | 
management (not just queries) . 7 
without learning a single Г ра. 
command. Ош Prompt Ву || 
Example (PBE) lets you ж | ІШ 
and-pick, Shed R:BASE | ҰМТ ||. 
the work. a 


When you find that youre repeat- Data is data, but 
Ing Your self, you automate simply by record- information is power. 
ing your actions in a macro file. 

Or use our application generator R:BASE gives you that power. - 
to quickly create complete, correct business And even impartial judges seem 
programs without touching a line of pro- to agree: PC Magazine, Software Digest, 
gram code. Datapro and InfoWorld all just gave 
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IS DOING IT. 


R:BASE their highest marks. 

Because to its ease-of-use, 
R:BASE adds speed, functionality 
and data integrity in a combination 
you dont get with dBASE, Paradox, 
DataEase, Oracle or any of the 
other contenders. Р 

R:BASE is optimized for | 
speed, with an intermediate code 
compiler that makes your appli- 
cations sing. And a true com- 
pileris on its way. 

You can use its English- 
based language in command 
mode, to modify programs 
R:BASE writes for you, or to 


= — — а 


screens, forms and 
reports quick and 
easy to create. With 
R:BASE forms, you 
can view and 
update data from 
several tables at the 
same time. Create 
computed fields. include scrolling regions 
so you can work with all the data from 
other tables. Add rules for data integrity 

And R:BASE is relational, so your 
rules stay with the tables—applications 
can't avoid or change them. And forms 
can be set up to cascade changes through 
related tables. So you can trust the infor- 
mation you get. 

We also give you an SQL imple- 
mentation that even novices can use to 
create simple yet powerful queries. 


HÆR <2М3 1240 RYN 2485 
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datapro 


| 
WORLD 
write your own solutions from scratch. 
Simple menus, prompts and 


our “paint-the-screen” techniques make 
| sophisticated 


And networking is free for up to three 


|| LJ users. It's also easy so any single-user 
| = application can be run оп a multi-user 
| LAN with a single command. And ош 


advanced concurrency control, unlike 
earlier-generation auto-refresh 
inother DBMSs, wont bring your 
network to its knees when you 
expand with our Six-Pack or 
Network Unlimited versions. 


Applications that just 
_ тт _ 


R:BASE is thesecond-largestsell- 
ing PC DBMS in the world, and it’s 
backed by all the training, service 
and third-party support you'll ever need. 

It's providing end-users with the 
information they need in large businesses 
and small. On stand-alone PCs and in 
networks sharing data with minis and 
mainframes. In insurance and real estate 
companies, factories and universities, 


government 
offices and the Қ I 
storefront down ө 


the street. = 
Check out — 
what R:BASE 5; 
сап do for you ШІ 
with your local je 
dealer, or write: 5 
Microrim, Inc., 

РО Box 97022, 
Redmond, 

WA 98073- 

97 22. 


ч 
Пк 


\ 
MICRORIM 


Call 1-800-624-0810 today. 


"Computer & Softwar News, 915:8& Microrim and Е. BASE are trademarks гі Micraam, Ing iher 


products and services mentioned are not. © Містогіт. Inc. 1988. 
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Schematic Design 
with Extended 
Memory 


he original CapFast 

CFIQOO schematic design 
program from Phase Three 
Logic is now available in a ver- 
sion that bundles what used 
to be a 16-megabyte extended- 
memory option package. The 
new program also includes a 
packaging program that as- 
signs reference designators and 
pin numbers to physical 
packages. And CF1000 now 
supports the Apple Laser- 
Writer and HP LaserJet. 

Other features included 
with the new CapFast are a 
schematic editor, a general- 
purpose symbol editor, a 2000- 
part symbol library, а parts 
list program, and interfaces to 
many printed-circuit-board 
CAD systems. 

The program runs on the 
IBM PC or PS/2 with up to 16 
megabytes of extended 
memory. 

Price: $495. 

Contact: Phase Three Logic, 
Inc., 1600 Northwest 167th 
Place, Beaverton, OR 97006, 


WHAT'S NEW 


CapFast flexible property editing. 


A Math Assistant 


irect from Hawaii 

comes a program to help 
you with algebra, trigonom- 
etry, calculus, and matrix al- 
gebra. Derive goes beyond 
statistics programs, the com- 
pany reports, by performing 
two- and three-dimensional 
plotting, integer factoring, 
and more. 

As a sort of expert system, 

the program includes probabil- 
пу, statistical, and financial 


(503) 645-0313, functions. 
Inquiry 1118. The program is menu- 
Three for the Measure 
E~ onvertingunitsof mea- as those involved in educa- 
surementfromone sys- lion, commerce, and design. 


tem to another is always a 
pain, especially with the dif- 
ferent systems used іп differ- 
ent parts of the world, and 
for various scientific disci- 
plines. The past few months 
haveseen a rush of programs 
that use your computer ta do 
jobs like these. Here are 
three: 


ЖА ccording to Geocomp, 
FX SI Plus (Standard Inter- 
national Units Plus) contains 
all the unit conversion fac- 
lors commonly used by engi- 


neers and scientists, as well 
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SI Plus has over 80 classes of 
units, and the company 
claims over 70,000 different 
conversions are possible. SI 
Pius runs on the IBM РС, 
Price: $79. 

Contact: Geocomp Corp., 
66 Commonwealth Ave., 
Concord, МА 01742, (800) 
822-2669; in Massachu- 
setts, (508) 369-8304. 
[nquiry 1113. 


F or you Mac users, Con- 
vertUnits is а unit-con- 
version program that's avail- 
able in both desk accessory 


driven and runs on the IBM 
PC with 512K bytes of RAM 
and DOS 2.1 orhigher. It is 
available іп 5'&- or 3'4-inch 
versions. 

Price: $200. 

Contact: Sof1 Warehouse, 
Inc., 3615 Harding Ave., Suite 
505, Honolulu, Hawaii 
96816, (808) 734-5801. 
Inquiry 1116. 


Math on the Mac 


М aple, а mathematics 
program that previously 


ran on workstations and 


and HyperCard stack ver- 
sions. GraphicText Applica- 
tions claims the program 
contains over 1500 different 
measurement units. 
ConvertUnits runs on any 
Mac with at least a megabyte 
of RAM. The HyperCard 
stack version occupies 242К 
bytes and requires Hyper- 
Card 1.2 or higher. 
Price: Desk accessory or 
HyperCard stack, $59.95; 
both versions, $74.95. 
Contact: GraphicText Ap- 
plications, 815 Princess Ave., 
Vancouver, BC, Canada V6A 
3E5, (604) 255-8077. 
Inquiry 1114. 


SCIENTIFIC AND ENGINEERING a 


mainframes, is now available 
іп version 4.2 for the Macin- 
tosh. The program was devel- 
oped by the Symbolic Com- 
putation Group at the 
University of Waterloo іп 
Canada to perform computa- 
tion including integers, ratio- 
nal numbers, polynomials, 
tensor manipulation, symbol- 
ic and numeric approximation, 
indefinite integration, statis- 
tics, linear algebra, calculus, 
and differential equations. 

The program comes with a 
library of over 1500 mathemat- 
ica] functions, which you can 
modif y or extend. 

The Mac version of Maple 
includes a Session Window 
where commands and results 
are entered and displayed; a 
Text Window, where you de- 
velop commands, annotation, 
and programs; and a Graph- 
ics Window that you can scale 
and size. 

Maple 4.2 runs on the 
Macintosh with at least 1 
megabyte of RAM and a hard 
disk drive. 

Price: $395. 
Contact: Brooks/Cole Pub- 
lishing Co., 511 Forest Lodge 
Rd., Pacific Grove, СА 
93950, (408) 373-0728. 
Inquir y 1117. 

continued 


Ен» there's UNIT- 
Ш іге, whichis shipped in 
both desk accessory and ap- 
plication versions and runs 
on the Mac. The program | 
lets you choose from more | 
than 150 of the most com- | 
monly converted quantity 
sets. UNITize also lets you 
Create your Own custom 
quantity sets, or create cus- 


tomized versions. 


Price: $59.95, 

Contact: Rainbow Bridge 
Software, Inc., 4243 Hunt 
Rd., Suite 210, Cincinnati, 
ОН 45242, (800) 548-8871; 
in Ohio, (513) 984-6861. 
Inquiry 1115. 


Architecture сап make or break а computer system. 


Don’t make your systems bear the 
brunt of massive, monolithic monsters 
like Unix ог 05/2. Instead, build your 
systems with QNX. The lean, efficient 
OS that's flexible enough to support 
any application. 


MULTIUSER, MULTITASKING, 
NETWORKING, AND MORE... QNX 
is both multiuserand multitasking. 
OS/2 isn't multiuser. Unix may be 
multiuser and multitasking, but it will 
hag а huge chunk of your hard disk and 
system memory. And neither Unix nor 
OS/2 can do integrated networking. 


ОМХ, on the other hand, hums along 
using an efficient 150K of RAM, yet 
provides a powerful multiuser, multi- 
tasking, and integrated networking 
environment. 


TRUE DISTRIBUTED PROCESSING. 
А QNX-based PC LAN lets any user 
share any resource on the network— 
programs, data, devices, even CPUs— 
without going through the bottleneck 
of a central file server. With QNX you 
get mainframe power at micro prices. 


ADDED VALUE FOR VARS. QNX is 
flexible enough to run on any mix of 


PCs, ATs, PS/2s, with or without dumb 
terminals. Even diskless workstations 
are supported. So whether you start 
small or grow to mainframe proportions, 
you can easily build and maintain 
powerful, fault-tolerant systems with- 
out spending a fortune on hardware. 


REALTIME PERFORMANCE. Only 
QNX combines the performance of a 
dedicated realtime executive with the 
convenience of a rich development 
environment that includes a host of 
utilities, C compiler, full-screen editor, 
symbolic debugger, and multiple full- 
screen windows. 


DOS SUPPORT. For those who need 
their daily dose of DOS, QNX allows 
a DOS application to run as a single 
task on each PC on the network. 


FREE TECHNICAL SUPPORT. While 
users of other operating systems have 
to cough up hefty fees for support, QNX 
developers enjoy free hotline support 
and free BBS access. You'll get prompt 
answers to your questions and you'll 
share ideas and insights with fellow 
developers in the QNX community. 


it's time to make the move to QNX. 
Сіғгіе 213 on Reader Service Card 


THE ONLY MULTIUSER, MULTITASKING, 
NETWORKING, REALTIME OPERATING 
SYSTEM FOR THE IBM PC, AT, PS/2, 
AND COMPATIBLES 


Multiuser — 10(32)sarial terminals per PC (AT) 
Muititasking 64 (150) tasks per РС (AT) 
Networking 2.5 Megabit token passing. 

255 PC's and/or AT's per 
network. Thousands of users 
per network. 

4,250 task switches/sec (AT). 
Fast inlertaek communication 
across the network. 

Standard Kernighan and Ritchie. 
Single PC, networked PC's, 
single PC with terminals, 
networked PC's with terminals. 
Мо central servers. Full sharing 
of disks, devices and CPU's. 
PC-DOS runs as a QNX task. 


From US 3450. 
Runtime pricing available, 


Realtime 
Message 
Р 


C Compiler 


Flexibility 


For further information or a free demonstratian 
diskette, please telephone (613) 591-0931. 


Quantum Software Systems Ltd. • Kanata South Business Park*175 Terrence Matthews Crescent- Kanata, Ontario, Canada+ K2M 1W8 
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Presentations on 
the Mac Desktop 


resentationPro runs on 

the Mac and is compatible 
with Crosfield Design Sys- 
tems’ computer slide-produc- 
tion equipment. You can 
creale presentations on your 
Mac and send the files to а 
Crosfield Design Systems de- 
sign station for enhancements 
or to a Crosfield film recorder 
for imaging. 

The program offers user- 
definable formats and style- 
sheets. You have global con- 
trol over background calors, 
including 10 predesigned 
custom backgrounds, plus the 
ability to have custom back- 
grounds created. You can im- 
port object-based PICT files 
with proportional or random 
scaling or positioning. 

PresentationPro runs ол a 
Mac with 1 megabyte of RAM. 
Price: $295. 

Contact; StradeWare Corp., 
12600 West Colfax Ave., Suite 
В110, Lakewood, CO 

80215, (303) 232-8282. 
Inquiry 1123. 


WHAT'S NEW 


SOFTWARE 


BUSINESS 


ME ribs a 


PresentationPro works with the Crosfield Design System. 


Unix Project 
Management 
on the Mac 


m кто Planner for the 

№ Macintosh now cornes in 
8 version that runs under 
A/UX, enabling you to take 
advantage of the networking, 
file sharing, and centralized 
storage capabilities of a Unix 
host computer system. You can 
access data from a Unix hosi, 
create project management 


ZlPping around the U.S. 


he ZiPwhere program- 

mer's toolkit from Ef- 
fective Data Solutions helps 
you with business chores 
such as address processing, 
inquiry handling, invoice 
processing, shippingandde- 
livery, and sales manage- 
ment. 

The toolkit includes a 
function library and data file 
that let your programs ге- 
trieve, check, and manipu- 
late ZIP codes. ZIPwhere 
also determines the local 
timeofany place in the О,5, 
or the time difference be- 
tween anytwo places. And it 
can calculate the distance 
between any two points in 
the U.S. 

Your program specifies 
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thenameand location of the 
ZlPwhere Data File, and 
then you have access to all 
ZIPwhere functions. The 
company reports that a file 
with all data items included 
requires less than 1 mega- 
byte of storage, A minimum- 
configuration file requires 
only 53K bytes. 

ZIPwhere runs on IBM 
PCs running DOS 2.1 or 
higher. 

Price: $139; one update, 
$39; two semi-annual up- 
dates, $59; four quarterly 
updates, $99, 

Contact: Effective Data 
Solutions, 28225 Agoura 
Rd., Agoura Hills, CA 
91301, (800) 777-8818. 
Inquiry 1122. 


modules on the Mac, and 
then share the information 
with others on a Unix-based 
network. 

Micro Planner uses the 
critica!-path method for deter- 
mining schedules and pin- 
pointing critical deadlines and 
potential problem areas with- 
in aschedule. Logic diagrams 
show the sequence and inter- 
relationships of tasks in a proj- 
ect. You also have the ability 
to select the best use of people, 
equipment, and money for 
single or multiple projects 
using the resource analysis 
method. 

The program supports 
“what-if” analyses and in- 
stantly recalculates schedules 
and budgets when you revise 
your input. You can compare 
different what-if scenarios 
on-screen. 

Micro Planner is also 
available іп an JBM РС ver- 
sion, and you can use files on 
esther platform, according to 
Micro Planning International, 
The Macintosh version runs on 
the Mac 5 12КЕ, Plus, SE, 
and И. The ІВМ PC version re- 
quires Windows and runs on 
any PC that supports Windows. 
Price: Mac or PC version, 
5595. 

Contact: Micro Planning In- 
ternational, 235 Montgomery 
St, Suite 840, San 
Francisco, CA 94104, (415) 
788-3324, 

Inquiry 1126. 


EEE 
Organizationware 


| п describing Vortex, Robo- 
tronics coined the term “or- 
ganizationware." The pro- 
gram is an information 
manapement system that 
combines a database with soft- 
ware that you use regularly. 

The program comes with 
two word processors, acom- 
munications program, an im- 
port/export utility, anda vari- 
ety of business-oriented 
modules. 

Vortex runonthe [BM PC 
with 640K bytes of RAM and 
DOS 3.3 or higher. 

Price: $595. 

Contact: Robotronics, Inc., 
11103 San Pedro, Suite 107, 
San Antonio, TX 78216, 
(512) 344-5511. 

Inquiry 1124, 


ProQube Goes 
Three-Dimensional 


ormalSoft's new spread- 

sheet, ProQuhe, is the 
successor to QubeCalc. The 
new three-dimensional spread- 
sheet provides 512 rows by 
512 columns by 512 individual 
pages in its worksheet. The 
program has the ability to ro- 
tate and slice across multiple 
sheets, allowing you to view, 
enter, and manipulate data 
from multipie worksheets on 
lhe same screen. 

ProQube also has presenta- 
tion-quality graphics, which 
include the ability to generate 
3-ахіѕ bar and area charts with 
various fonts and colors, ac- 
cording to FormalSoft. 

ProQube runs on the IBM 
PC with 640K bytes of RAM 
and DOS 2.0 or higher. 

Price; $247.50. 

Contact: FormalSoft, P.O. 
Box 1913, Sandy, UT 84091, 
(801) 565-0971. 

Inquiry 1125. 


сапиняиғы 


3JX-LINK16 _ 
HIGH-FLYING 
COMMUNICATIONS 


You have multiple PCs, laptops, PS /25° and ATs. Some 5 1/4" and some 3 1/2" computers. 


3X-LINK16 


the LAN ALTERNATIVE! 


You need to move files between any and all of them... 3X-LINK16° 1$ FOR YOU. 
BESIDES, 3X-LINK16° allows you to share printers and automate backups. 


3X-LINK16, 
Your file transfer solution... 


Ф is up and running in seconds. 

Ф connects up to 16 compatible micros through 
their parallel ports. 

@ allows you to attach your printer through the 
same port. 

® transfers files at 500,000 bps. 


€ copies files from remote micros in background, 


without interrupting remote programs. 
® supporis cables up to 400 fest. 


in addition, 3X-LINK16... 


Ф automates repetitive file transters with its 
autoscript features. 

€ allows you to send messages to any connected 
PC with its internal E-Mail system. 

Ф lets you share any connected printer with its 
spooling option. 


ЗХ-ШМК 16 
Through parallel port 
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TO PRINTER 


3X-LINK16 outperforms the competition 
EE Ше pr pner 


Майит number of PCs linked | 16 
Connects to parailel port 

Transter speed (bps) 

Transters in background 


Shares printers in background 
Dual window interface 

Cable supplied 

Automated file transfer 

Check space before sending 
Internal E~Mail system 


THE CHOICE IS YOURS ! 


3X-LINK16 comes complete with 3 1/2" and 5 1/4" 
software diskettes, parallel connectors, and a 12 
foot cable... all you need to connect two PCs for 
only $199. Additional stations can be added for 
$139 each. 

And you get our 30-day money back guarantee to 
insure your satisfaction. 

The only thing easier than choosing 3X-LINK16? is 
using it. 

For more information or to order 3X-LINIKK169? , 
contact your local dealer or call: В00-327-9712, 
ог FAX: (201) 592-0908, or in М.1.: (201) 592-6874 


3X-LINK 16, P5/2, Lap-Link, Brooklyn Bridge are registered trade marks 
af 3X-LISA, IBM, Traveling Soltware, White Crane Systems. 


3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
Phone: (800) 327-9712 
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Introducing the new small footprint 
FlexCache Z-Series. 
For fruitful comparisons. 


$5199.00 ГЕНЕР 
Winning 
FlexCache 

Architecture. 


With ALR 5 
= We! = 
award winning 


ть design, the Z-Series 


incorporates the 


a tan Dep a most advanced form 
of cache management. 


$3799.00 


дед „серо 
Aet есе Sob nes 


$2699.00 


ALR Compaq 
FlexCache Deskpra 
Modes | 5X 386. сос 260 - мого 
Митоз | &03865X 80285 
мн: 
WKB, 
823185 Coche 
Bench Mot | 3.36 Mips 1.93 Mipa 
d 
Memory diat 


Stow 
пыла. 3 кй 1 


12MHt 
| wert state 


Campa and Compug Caro 255. 360$ ond 206 ae гк of Campag Computer Corm. РК i o regatwed trooemork СН 
Mito? Corp. Desiview 386 & сз repsiared froctemork of Guorlendeck ONOS Systems 
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Its a fruitless 
comparison 


whe 


1s the | 
obvious choice. 


ALR FlexCaclie 
53867 


Мо one compares 
with our three 5 
year warranty, “5 
ALR$ quality is backed by 
an unprecedented three year utility voted PC Magazine$ пате of your local authorized 


exCache 
203882 


ALR FlexCache 
253862 


warranty on АП main CPU Editor's Choice. ALR reseller please call: 
boards and a full one year In addition, Info Worlds 1-800-444-4ALR 
warranty on entire systems. product of the year, 

We also offer extended DESQview 386, the power- 

warranty programs and ful multitasking and win- ЗА 

on-site servicing. dowing program is included Advanced Logic Research, ed 
And theres Mg фе АЕ (714) 581-8770 РАХО) 581-9240 
comparably токе. systems until May 31, 1983. For our Canadian office: 1-800-443-4(CAN 
Each system includes PC- For more information on the F9" our UK office 1-8004444АГЕ 


á à; : a For aur Singapore- Asia/ Pacific office. 
Kwik&. The disk caching FlexCache 2-бегіев or the (65) 258-1286 FAX: (65) 258-1285 
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WHAT'S NEW 
CONNECTIVITY 


SOFTWARE * 


-— —— E]  ———— 

DataL AN PC Vaccinate 

Network Your File Server 
ataLAN is compatible [uite attis floppy ami ешь vs г 05 | ЖӨНІН (сома Е oundation Ware, the 
with DOS, the IBM PC node frame imr de | maker of Corporate Уас- 

LAN Program, and other | reden lach ees cine, has a vaccine for your 


üpprud rds Faher іп Faci че Ваве 
Ea Шз тасш à КЕПЕ Farilcipant? 


MS-NET-compatible network 
operating systems, according 


file server. The program, 
called Certus, works with 


to Datapoint. The program -pUlp EXSOIGCODI-Y —XLUS 17195 most nerwork operating sys- 
supports Novell record-lock- E ine M жетек кенін тыйы Ribes terns and hardware, accord- 
ing protocols and uses the L | ing to the company. 
NETBIOS application pro- ——— : — When installing a LAN, 
gram interfaces. It works with the manager uses Certus to 
Ethernet, Token Ring, and create a database of signature 
ARCNET. Receiving messages with DataL AN. checks of programs approved 


for a given user or worksta- 
tion. The database then veri- 
fies the integrity of all prc- 
grams before loading them into 
memory, Foundation Ware 
reports. 

The program monitors and 
audits systems used and keeps 
logs of all software use. It 
will intercept malicious or ac- 
cidental attempts to write 


The program can run 

using nondedicated servers. In 
addition, Datapoint has also 
introduced a dedicated server. 
The multitasking server can 
cache up to 32 megabytes and 
supports up to 12 gigabytes. 
An unattended network archi- 
val server supplies the back- 
up, which supports up to 35 


yearly maintenance license. 
Contact: Digital Communi- 
catíons Associates, Inc., 
1000 Alderman Dr., Alpha- 
retta, GA 30201, (404) 
442-4000. 

Inquiry 1131. 


Micro-to-Mainframe 
File Transfer 


orking with Digital 
Communication Asso- 
ciates' IRMAlink, FT/Ex- 


gigabytes of archival storage. press transfers files from ІВМ asm 

Price: Four-user version, mainframes and [BM PCs damaging information to hard 
$595; eight-user version, faster than any of its current Face-2-Face disks. 

$1195; 255-user version, file transíer products, the The company reports that 
$1995; dedicated server, company reports. The program ecently, а slew of re- Certus is the only product thal 
32495. comes іп (wo versions: one mote control software can automatically recover 
Contact: Datapoint Corp., supports the VM/CMS operat- programs have appeared on file servers or hard disks from 
9725 Datapoint Dr., San ing system, and the other the market, Face-2-Face is an- crashes due to damaged par- 
Antonio, TX 78284, (800) supports the MVS/TSO operat- other, but this one has the tition tables, boot tracks, File 
334-9968; in Texas, (512) ing system. ability to communicate with Allocation Tables, root 
699-7000. Price: CMS or TSO version, Carbon Copy Plus. directories, and CMOS infor- 
Inquiry 1129. Face-2-Face 16 written in mation. This automatic re- 


$9000 per CPU plus $1800 for 


assembly language and usesas covery feature, however, does 


Pob t. — Е emer little as 65K bytesof RAM nol work on Novell file 
From Mac to FC and Back onan [EM PC. The program servers or other file servers 
| Ea — 2 comes preconfigured Гога with non-DOS partitioning 


he Mac Mail Gateway 

lets you send electronic 

mai] between Macs and PCs 
over the Banyan VINES- 
based Network Mail and 
QuickMail. The Gateway 
consists of the listener and 
the bridge. The listener runs 
asa VINES service on Ban- 
yan's VINES/386 or 80386- 
based servers, The bridge 
runs with the QuickMail Ad- 
ministrator program on a 
nondedicated Мас, The two 
communicate using the 
AppleTalk networking pro- 
tocol. You can connect Macs 
| directly tothe VINES server 
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via Ethernet or through an 
Ethernet«to-LocalTalk 
bridge. 

Banyan reports that ihe 
Gateway із easy to install 
and requires no administra- 
tor intervention. With the 


. Mac Gateway, you can also 


take advantage of other 
_ VINES mail gateways, such 
as SoftSwitch and EasyGate 
Fax, according to Banyan. 
Price: $795. 
Contact: Banyan Systems, 
Inc., 115 Flanders Rd., 
Westboro, MA 01581, (508) 
898-1000. 
Inquiry 1127. 


variety of standard modems. 
The program was written 
with laptaps in mind, accord- 
ing to Modem Controls. A 
phone book included with the 
program has a field for area 
codes: You type an area 
code, and the phone book 
automatically dials the 
number. 
Price: Host end, $149; re- 
mote end, $99. 
Contact: Modem Controls, 
432 North Clark 5t., Suite 
202, Chicago, IL 60610, 
(312) 321-0018. 
Inquiry 1128. 


and formatting. Foundation- 
Ware expects to solve this 
problem in а future version of 
Certus. 

Price: $495. 

Contact; Foundation Ware, 
Inc., 2135 Renrock Rd., 
Cleveland, OH 44118, (800) 
722-8737; іп Ohio, (216) 
932-7717. 

Inquiry 1130. 


continued 


Make your 
point without 
a trace of 
doubt. 


With the new 
HIPAD PLUS 
series. 


*U.S. suggested retail prices. HIPAD Pius and 
Houston Instrument are trademarks of AMETRK, fre, 


If you've ever used a digitizer, you 
probably were surprised that it didn't 
do what you thought it would. You 
assumed that whatever you picked or 
moved or drew on the tablet would 
be accurately displayed on the screen 
and precisely reflected on output. In 
spite of its straight-forward appear- 
ance, it didn't take you long to learn 
that all digitizers were not created 
equal, or accurate, or even easy to use. 

Today there's a new line of digitizers 
that can meet your expectations, Tt's 
the new HIPAD Plus" series. With 
sizes ranging from a compact 12" x 12" 
to a drafting-size 44" x60) each model 
reflects HI's tradition of price/perform- 
ance excellence. 

Compare, for example, the sleek 9012 
and 9018 models (shown below) which 
contain HI's exclusive tilt-correction 
feature. This uniqne feature lets you 
use the stylus like a pencil— no need 
to hold it in an awkward perpendicular 
position. HT's tablet captures only 
the points touched by the tip of the 
stylus, so you can make menu selec- 
tions, create freehand drawings, move 
the screen cursor, or edit pixel-by- 
pixel— without a trace of doubt. 

Le as a handheld cursor, you'll 
find НГв new four-button cursor has 
the same pin-point precision. (You'll 
also like the way it feels in your hand.) 

The HIPAD Plus digitizers are 
compatible with both your CAD and 
graphics systems. Each model proc- 
esses coordinates rapidly (up to 200 
pairs per secorid) and has a resolution 
of up to 2,540 lines per inch. This all 
adds up to high performance and 
accuracy —and it means you won't be 
replacing your tablet to meet the 
high-resolution demands ofthe future. 

And, with prices like $495* for the 
12" x 12" tablet and $795* for the 12" 
x18" tablet, HIPAD Plus is affordable. 
Make your point without a trace of 
doubt. For details, call 1-800-444-3425 
or 512-835-0900. 


HOUSI ON 
INSIRUMENT 


A DIVISION OF AMIETEK 


8500 Cameron Road, Austin, TX 78753 
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CADvance 
Upgraded 


hree-dimensional capa- 
bility, information man- 
agement, and expanded me- 
chanical and international 
engineering features have 
been added in the latest version 
of CADvance. 

Version 3.0 uses Visual 
Guidance System's user inter- 
face, which makes it possible 
to use any three-dimensional 
program, according to Isi- 
CAD. The interface also offers 
а three-dimensional refer- 
ence grid, a dynamic working 
plane, and a three-dimen- 
sional cursor that helps you to 
see your drawings on-screen 
as three-dimensional images. 

CADvance 3.0 offers a 
two-way link with dBASE П 
Plus. This eliminates the 
(wo-step process of converting 
CAD files to ASCII, then 
ASCII to database, according 
10 САП. 

CADvance 3.0 runs on the 


CAD on the Mac 
lexiCAD is a two-di- 
mensional CAD pro- 
gram forthe Macintosh. [tis 
the first product from the 
new Amiable Technologies. 
The CAD and drafting 
program takes advantage of 
the icons and windows envi- 
ronment of the Macintosh. 
The program offers un- 
limited undo/redo features, 
a graphical macro builder 
for frequently used proce- 
dures, and context-sensitive 
on-line help and prompts. 
You can position tear-off 
menu boxes anywhere on the 
screen, and customize type- 
faces, line styles, colors, 
symbols, and more. 
FlexiCAD cannot accept 
scanned images because it 
uses object-oriented rather 
than bit-mapped graphics. IL 
does accept input from trac- 
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SOFTWARE è 


WHAT'S NEW 


CAD AND GRAPHICS 


CADvance 3.0 uses the Visual Guldance System user interface. 


IBM PC with 640K bytes of 
RAM, DOS 2.0 or higher, 
and a СОА or compatible 
graphics adapter. The pro- 
gram supports a mouse and a 
variety of digitizers. 

Price: $2995. 

Contact: IsiCAD, Inc., 1920 
West Corporate Way, P.O. Box 
61022, Anaheim, CA 02803, 
(714) 533-8910. 

Inquiry 1136. 


ing tablets and can import 
and export PICT files or, 
with an optional conversion 
utility, DXF files. 

The program uses the 
cut-and-paste clipboard for 
text and image swapping 
with desktop publishing 
packages. 

With FlexiCAD, you can 
have up to four drawing files 
active at once, and each can 
have multiple viewing win- 
dows. You can also have an 
unlimited number of layers 
in each drawing, Drawing 
functions include move, 
copy, rotate, mirror, scale, 
and fill, plus dynamic rub- 
berbanding, anda constraint 
1001 that can restrict lines 
both to a grid and to angles 
that you specif y. 

The program also offers 
Bezier, B-spline, and Cardi- 


Schematic Editor 
for $99 


© uperCAD is а schemat- 


ic-entry program that 
comes with a netlist genera- 
tor, а library parts builder, and 
an ASCII screen editor. 
Library part files are cate- 
gorized according to generic, 


nal curve commands for 
tracing and technical illus- 
tration. Other features in- 
сінде auto-dimensioning 
with labels in both English 
and metric units for linear, 
radial, and angular dimen- 
sions; user-defined icoms; 
and the ability to merge 
drawings and abort redraws 
in process. 

FlexiCAD runs on the 
Mac П or [Ix with at least 2 
megabytes of RAM and a 
hard disk drive. The pro- 
gram also runs ол the Мас 
SE with a 68881 matheopro- 
CCSSOr. 

Price: $895; with DXF file- 
conversion utility, $995. 
Contact: Amiable Technol- 
ogies, 3508 Market St., 
Suite 210, Philadelphia, PA 
15104, (215) 222-9006. 
Inquiry 1132. 


memory, Microprocessor, 
programmable-logic-device, 
and digital-signal-processing 
chips. There is also a library of 
package outlines that assists 
you in laying out boards. 

SuperCAD is compatible 
with narrow and wide-car- 
riage, Epson or IBM-compat- 
ible dot-matrix printers. And 
you can print A- through E- 
size pages in low or high 
resolution. 

SuperCAD runs on the 
IBM PC with at least 320K 
bytes of RAM, DOS 2.0 ог 
higher, CGA, EGA, or Hercu- 
les graphics capability, and a 
Mircosoft-compatible mouse. 
Price: $99. 

Contact: Mental Automa- 
tion, Inc., 5415 136th Place 
SE, Bellevue, WA 98006, 
(206) 641-2141. 

Inquiry 1133, 


Generic Caters to 
Novice CAD Users 


he CADD Starter Kit, 

which includes Generic 
CADD Level 2, gives users a 
workbook tutorial, Generic’s 
Basic Home Design symbol 
library, and tutorial and sam- 
ple drawings—all bundled to- 
gether to offer a complete in- 
troduction to drawing and 
drafting. 

The beginner will learn to 
create floor plans, elevations, 
product drawings, and alter- 
ations with the Starter Kit. You 
can also create flow charts, 
gr&phics, presentations, orga- 
nizational charts, forms, and 
flyers. 

The CADD Starter Kit 
runs on the IBM PC with 384K 
bytes of RAM, DOS 2.0 or 
higher, and a graphics card. 
Price: $159.95. 

Contact: Generic Software, 
Inc., 1191] North Creek 
Pkwy. S, Bothell, Wa 
98011, (800) 228-3601; in 2? 
Washington, (206) 487-2233. 
Inquiry 1134. 

continued 


Produce Programs in a Flash 
4 р With әуе кеуі the Best in 


It's amazing. 


In just a few years, object-oriented technology 
has become an overwhelming favorite. Witness the 
success of graphical user interfaces. But what's am 
the best environment for developing these object- 
oriented programs? 

Fortunately, that's no mystery. It's the 
Smalltalk-80™ program development environment 
from ParcPlace Systems. Pioneers of object- 
oriented technology. 

We deliver the most complete, fully-integrated 
system available, with everything you need to 
quickly and easily develop and implement pro- 
grams. Including a library of reusable code mod- 
ules. Browsers, inspectors, and debuggers. Text 
and graphics editors. Online assistance. Dynamic 
cross referencing. And much more. 

In fact, Smalltalk-80 is so comprehensive, 
Byte Magazine (1/89) felt compelled to rave, it“. . 
includes everything you need for program develop- 
ment. Everything. And all the goodies are honest- 
to-God fully integrated” 

Even better, Smalltalk-80 gives you true port- 
ability. Write programs on a UNIX* workstation 
and deliver them directly on DOS and MAC OS 
machines. Or více versa. 

To make sure you start fast and stay productive, 
we provide the best tech support in the business. 
Including training, documentation, a hotline, 
and more. 


For details on Smalltalk-80, write: 


ParcPlace Systems 
1550 Plymouth Street 
Mountain View, CA 94043 


Call 1-800-822-7880, ext. 20; in California, 
415-859-1000, ext. 20. Or use E-Mail. Our address: 
info@parcplace.com. 


When you see what it can do, you won't 
believe your eyes. 


12] 


ParcPlace 


5mallialk-80 is a trademark of ParcPlace Systems, inc, UNIX is a registered trademark of AT&T. © 1989, ParePiace Systems, Inc. 
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Assistance 
for Quattro Users 


Q uattro-Assist 1.0 isa 
tutorial for Borland's 
Quattro. It works in conjunc- 
tion with the Quattro user's 
manual and covers data en- 
try, spreadsheet functions, 
eraphing, macros, and 
printing. 

The tutorial was created 
with Instant Replay and is 
actually a simulation of the 
Quattro program, letting you 
work directly with Quattro in 
a controlled environment. 
Price: $79.95. 

Contact: Nostradamus, Inc., 
3191 South Valley St., Suite 
252, Salt Lake City, UT 
84109, (801) 487-9662. 
Inquiry 1140. 


E 9 
À Model Language 


ode! is a high-level ob- 

ject-oriented engineering 
language, according to its 
manvfacturer. It is designed to 
provide solutions for real- 
time distributed process simu- 
lation and control. 

The language consists of 
math, logic, process control, 
man-machine, alarm, file 
management, and program 
control algorithms. Options 
include steam tables, front-end 
drivers, and LAN local/ 
remote system control. 

Model comes with a natu- 
ral-ianguage interface prepro- 
cessor, a compiler, a screen 
display generator, and support 
utilities. 

To run Model, you need an 
ІВМ PC with at least 384K 
bytes of RAM. A math co- 
processor, color screen, and 
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WHAT'S NEW 


SOFTWARE 


hard disk drive are 
recammended. 

Price: $395. 

Contact: Model Software, 52 
Curtis Court, Broomfield, CO 
80020, (303) 469-0826. 
inquiry 1119. 


The Hunt for the 
Cursor Has Ended 


f you're spending too 

much time looking all over 
the LCD screen of your lap- 
top for the cursor, the No- 
Squint Laptop Cursor f rom 
SkiSoft is а mmemor y-resident 
utility that may brighten your 
day—as well as your cursor. 

The software slows down 
the blink rate of the cursor. 
Since the cursor is controlled 
by hardware, the software has 
to take control. 

The No-Squint Laptop 
Cursor uses about | K byte 
of R AM and runs on DOS- 
based laptops. 
Price: $39.95. 
Contact: SkiSoft Publishing 
Corp., 1644 Massachusetts 
Ave., Suite 79, Lexington, 
MA 02173, (617) 863-1876. 
Inquiry 1138. 


Automatic Page 
Reader 


U sing intelligent page 
analysis, ReadStar VI leis 
you conver! hard copy into an 
electronic file regardless of 
multiple column structure, 
graphical images, varying 
fonts, and portrait or land- 
scape format, according to 
Tnovatic. 

ReadStar V] uses a mathe- 
matical modeling algorithm to 
analyze character shapes 
globally. The program recog- 
nizes normally contrasted 
characters from 4 to 20 points. 
И can also read extended 
ASCII text, proportionally 


" OTHER 


spaced characters, and 

kerned texL, along with foreign 
characters, stylized fonts, 
near-letter-quality print, bold- 
face, italics, and underlined 
text. 

[novatic reports an accu- 
racy rate of 99.9 percent and 
claims that ReadStar YI rec- 
ognizes text ala rate of 4500 
characters per minute. The 
program outputs ASCII text. 

The program runs on the 
IBM PC with 640K bytes of 
RAM, DOS 3.0 or higher, 
and a hard disk drive. It is 
compatible with most scan- 
ners, according to the 
company. 

Price: $2495. 

Contact: Inovaiic, 1911 
North Fort Myer Dr., Suite 
708, Arlington, VA 22209, 
(703) 522-3053, 

Inquiry 1137. 


Macro Collection 
for R:Base Users 


‘Macros is а collection 

of over 60 utilities and 
techniques for automating 
common R:Base database 
tasks. These include а basic 
library of rensable code, in- 
structions for their use, and 
tips from programmers who 
designed the applications. 

R:Macros is divided into 
five sections: ready-to-use 
macros, database and appli- 
cation utilities, forms and re- 
port utilities, tips and lech- 
niques, and financial macros 
and templates. 

The program runs on the 
IBM PC with at least 456K 
bytes of free RAM and DOS 
3.1 or higher. 

Price: 299. 

Contact: Microrim, 3925 
159th Ave. МЕ, Р.О. Box 
97022, Redmond, WA 
98073, (206) 885-2000 
Inguiry 1141. 


The Repair 
Engineer's Clone 


| nstead of boxing up and 
shipping your broken PC off 
lo the repair shop, you can 

fix it yourself with an interac- 
tive guidance system from 
Cess Computers. Compu-Fix 
for Generic PCs runs ona 
separate, working machine, 
and offers trouble-shooting 
techniques and diagnostics to 
help you repair your mał- 
functioning system. 

The program lakes you 
through steps, instructing you 
lo perform simple actions 
and then querying you to deter- 
mine the result of chat action. 
This process continues until all 
malfunctioning parts are 
properly identified and the 
unii is repaired. 

Instructions are displayed 
on-screen. The program is 
menu-driven, and repair ас- 
tions and results are described 
in the form of yes/no ques- 
tions. At the end of a repair 
session, the program pro- 
duces an audit report summa- 
rizing the actions taken, 
which parts are in working 
condition, which parts need 
replacing, and the actions 
taken to verify that these 
parts need replacing. 

The company reports that 
you don't need any experience 
with computer repair, al- 
though it helps if you can rec- 
ognize basic computer parts. 

The program works to re- 
pair most DOS-based systems, 
including those with 8086-, 
8088-, 80286-, and 80386- 
based microprocessors. Cess 
reports that it works on laptops 
as well, 

Price: $499. 

Contact: Cess Computers, 
One Kendall Sg., Cambridge, 
МА 02139, (800) 888-2377; 
in Massachusetts, (617) 
494-4770. 

Inquiry 1139. 


QUICK ACCESS 
EASY EDIT 


THE MATCHMAKER 


GOLDEN BOW SYSTEMS 


TM 


А MATCH FOR YOUR FILES—find disk 
information fast, no matter how it's formatted. 
Mo need to index or keyword your files— just 
describe what you want in plain English or 


regular expressions, and it’s on your screen fast. 


мегу ЛЫ Christus her amri lime " 
l bope м "Fi ici 2-81! ы | 
] 
| 


The query ропе! & Ves window nies disks 


A MATCH FOR YOUR PATH—quickly 
search а file, а whole disk, or anything in 
between to find all the files with a match to 
your search pattern, then display each match 
in full context! 


Hem puja dile eda Жыгын denm 


Jimny жж 
displays the matching text, МЕМ! (п context. 


WHEN YOU FIND IT, USE IT with Fy's full- 
featured editor or your own word processor, 
compiler, or custom macro. 


À MATCH FOR YOUR CREATIVITY— 
expand your creativity into a screenful of 
windows for different files or different parts 
of a file. Zoom them, compare them, edit them 
in parallel, or copy-and-paste to a new file, 


п dip Taree Delim Тіке Gary Seat ігі: View Міні 
гтмгеучаізіһ.иы 
САТТЫ pro far 


"tl 


tü^trororr 


дің |нҢ ceeded tala) 
aiig ізі беті Ч Пат 
pisl edd cele iat! 

мін pet graria ың) 


tatie ірі атлай ығ «fusi 


Н т] ІН ЕРІГЕН 


qul 


И} Block command menu ts pulled down for processing rhe 
таг ей biock of text. 


А MATCH FOR YOUR STYLE—everything 
you want for creating and manipulating text, 
plus a few things you never thought to ask 
for—paragraph formatting, text centering, 
auto-indent, search-and-replace, copy, cut, 
delete or print blocks—effortiess/y! 


А MATCH FOR YOUR DISPLAY--25, 43, or 
50 line display modes, and you pick the screen 
colors! 


A MATCH FOR YOUR MOUSE f ull mouse 
support with pull-down command menus 
means you don't have to remember anything. 
All Иг$ power is delightfully accessible— just 
point and shoot! 


А MATCH FOR SYSTEM FAULTS— while 
you're working, auto-save is working too, so you 
can automatically start each session where the 
last one ended—even if it ended unexpectedly! 


А MATCH FOR YOUR APPLICATIONS— 
add И access and editing talents to the appli- 
cations you know and love. 


dcm Aces dew - 
fal HW the mig probica relate: im mgeli lara zr 
— э. 1-а 4 | ш " 
ттр чай) нар шашы іш” anc this ұтатын © 
mm тр бы ісім a mii [ar nimy; da 
ам the JL риу лн а нг ӨГ : 


Jer tut et lame LE da ніл Seber. а 
fa jum fum or eler = Ayem ғаны Фа 

ar реест d i 
пи trent bam af а кешкі t4 ertiireters. any кта 


Lite 


T he small-pull down menu із Иру patena Hot Links 
іс other applications, 


Vg comes with Hot Links to popular applica- 
tions, and creating more із a snap. Pass your 
desktop publisher the l'ile you created, formal 
iT, print it, then return to V3 to find your sales 
summary апа jump-start your spreadsheet pro- 
gram, or write brilliant code and Compile-and- 
display-next-error. Fg shrinks Lo just 7K bytes 
during linkage and gives your applications 
toom to run! 


А MATCH FOR YOUR CHORES—teach И 
whatever you do over and over. Ич macros 
learn any input sequence for flawless playback 
at your command, for infinite customization! 


Vj operates with OS/2 or DOS 3.0 or higher 
in IBM-compatible systems with 256K byles 


Fg is я trademark of Golden Bow Systems 


SEE YOUR DEALER OR CALL TOLL-FREE 


FAX (619) 298-9950 
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(800) 284-3269 


GOLDEN BOW SYSTEMS 


2870 Sth Avenue 
San Diego, CA 92103 


(619) 298-9249 


$270 


М/С VISA 
$5 US shipping 
CA orders add 7% 
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Тһе Fourteenth 
West Coast 
Computer Faire 


his year’s West Coast 

Computer Faire, which is 
scheduled to last only three 
days instead of the usual four, 
js expected to attract 40,000 
people. The annual show, now 
in its fourteenth year, is one 
of the longest-running for 
small systems users. 

More than 50 conferences 
are planned on topics such as 
multimedia, including digital 
video, interactive voice, 
music, and animation; 
graphics, including a market 
overview, desktop publish- 
ing, where novices should 
start, and graphics for pro- 
fessionals; and operating-sys- 
tem debates. 


REGIONAL 


Other scheduled confer- 
ences include what's around 
the corner in computer 
games, shareware, periph- 
erals, and computer gizmos: 
networking issues af LANs, 
BBSes, E-mail, and linking 
IBM PCs to Macintoshes; data 
security; and the transition of 
the Macintosh into the corpo- 
rate environment. Jerry Pour- 
nelle is scheduled to speak. 

The Faire will be held at 
the Brooks Hall and Civic 
Auditorium in San Francisco 
from March 17 to 19. 

Price: Preregistration before 
February 27; three days, $14; 
one day, $10. On-site regis- 
tration: three days, $20; one 
day, $12. 

Contact: The Interface 
Group, Inc., 300 First Ave., 
Needham, MA 02194, (617) 
449-6600. 

Inquiry 894, 


WHAT’S 


NEW 


How to Produce 
High-Performance 
Documentation 


trategies for Developing 

High-Performance Docu- 
mentation is 4 seminar de- 
signed to help you create user 
documentation for software, 
hardware, and internal 
systems, 

Topics of the seminar will 
include project analysis, infor- 
mation analysis and manage- 
ment, effective use of team 
writing, on-line consider- 
alions, and reference-based 
training systems. 

The seminar uses analyti- 
cal methodology based on 
human factors research and 
cognitive sciences. The semi- 
nar will be held in San Jose, 
California, from March 21 to 


23 at the Holiday Inn. 

Price: 5795 per person, $895 
for groups of two or more. 
Contact: Information 
Mapping, Іпс., 275 Wyman 
St., Waltham, MA 02154, 
(617) 800-7003. 

Inquiry 892. 


Consortium 
to Sponsor CAD 
Conference 


POCAD, a CAD train- 

ing and educational con- 
sortium, will sponsor its 
fifth annual CAD conference 
at Coeur d'Alene in north- 
west Idaho, SPOCAD reports 
that the conference will be 
primarily a regional show and 
will focus on the microcom- 
puter-based CAD market. 


continued 


I just finished a Turbo C program in 45 minutes -- 
before, it would have taken me 2 hours. 


ANNOUNCING 
VIZIT! 1.0 
A Turbo С Add-on 


Ow many limes have you 
needed to use a Turbo C Func- 

LA tion like gettime() -- but then 
couidn't remember exactly how to use it? 
Me, I was always forgetting what argu- 
ments a function used. But now ] use 
VIZIT! And I've cut my programming 
time by 50%. 


File Edit Run Compile Project Options. Debug Break/wat 


FASTER, EASIER |= 
РЕОСВАММІМС 


VIZIT! isa 
Borland’s Turbo C program. By at- 
taching its own menu to the Turbo C 
main menu, VIZIT! makes Turbo C |; 
programming LIGHTNING-FAST |: 


AND EASY. Now you can find the 
ect C function and description |с Сін 


N JUST SECONDS! 
VIZIT!, you'll write better programs 
-- faster! 


And there's more including | Ем 
REFERENCE C - a useful reference 


popup of commonly-used C lan- белое сес 


age items, and AUTO-INSERT. 
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Directory 
Graphic-Mise 


4 ата-а 
rofessional add-on for 


V O-.0w Level 


it h Screen T ext 


CAN YOU USE THE 
putimage() FUNCTION? 


putimage() outputs a bit image to the 
screen. Before | got VIZIT!, I didn't know 
it existed. In fact, I never used over 100 
of the more than 400 Turbo C functions! 
But now [ can e m right function 
formy task in THREE different ways. I can 
browse through related functions. Or use a 
wildcard search. Or recall a previously- [5] 
used function. All from the menu! 


AUTO-INSERT 
Speeds Coding, Reduces Errors 


Tired of typing? The AUTO-IN- 
SERT feature instantly inserts a 
selected function call into your 
program. Fast. 


BEGINNERS 


VIZIT!_ is ideal for all Turbo С 
users. Experienced programmers 


eaming Turbo C a SNAP! 
VIZIT! ts easy to use! If you know 2 
Turbo С, you already know VIZIT!. 


Now available! Gpuonal VIZIT! kits for 
popular 3rd party C libraries’ 


1 trademark of Computer Ties 


1.0, 1,5, 2.0, 
2.0 Рго., 58k free КАМ. VIZITI са 
р |, 


Turbo С is 2 registered trademark о 
Borland Internatianal, Inc. 


ONLY $49.95! 


VIZIT! is just $49.95. And if 
you order шеу ав receive 
a valuable free gilt! 


Free Programmer's Aid! 
224 pg “Turbo C The Pocket 
Reference" бу bestselling author 
H. Schildt. Complements VIZIT? 
puting essential commands 

our 
fingertips! 


FOR EXPERTS AND 


Or send $49.95+$3 S/ to Com- 
uter Ties, 4948 Thunderhead, 
| Sobrante, CA 94803 (СА add 
will appreciate how it speeds com- $3.25 ax). MC, VISA, Check, Money 
p= projects, beginners will find Order (No COD). State 5-1/4, 3-1/2 disk. 
And Requires: JBM-compatible, DOS 


or newer, Turba 
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[aserto 


THE BETTER ALTERNATIVE 


зш, 


ЕХРРЕ55 
SERIES II 


Designed tor todoys complex word processing 
busness and desktoo 

the LoserPro ^ EXPRESS Series П в а ful- 
leotured tose: pinler offering twice os much 
itondard mernory os competing prniers 


* Fully compoltibie with soltwore Geagned Io 
seven POLO panniers, сви Hewel 
Packard LoserJet PLUS. 

Protects your ong software investment. 
Aliows flenbitity for network environmenn 

з ТОМ byles RAM standard. 

More room for on-hina fons text and 
Grophyes 

« 2? stongard fonts 

я R5-232 and Centronics interfaces stongda 
Plug ond go with virtually any system 

‚ 8 poge-per-minute pont speed with band 

Dulfenng. 

ess wowing time for poges to onn 


OTHER 
EVEREX 
COMPUTERS 


286 System-Model 1800 
80286 CPU, 1.2М8 Floppy. 
512K Memory, 10] Keyboard, 
РЕНО Controlle, 5/8/10 Kbed Selectable, 
195 Watt Power Supply, Optional 80287 Socke, 
FCC UL Approved 
BMHz 71" Wait State 80286 Mono System $990 
IOMHz ‘P Woi боге 80285 Мова System 51395 
УМН: '0' Wo Siote 00286 Mano System . $1495 
12MHe “0” We білге 80286 Mans System 

wf 1М@ тет Жы: 


386 System-Mode! 3000A 


B0386 CPU, | 2MB Foppy, 1B Memory, 101 Keyboard, 
НІН Ссанойеғ, 64 Coche, ЛӘМН CPU 0° Won State, 
Ю3 Wow Power Supply 


мне 40 Wor State 80386 Mono бумев 52225 
Hord Onks lor oll above systems 


208 55 ' .5249 
40MB Terns : ro oe) 5899 
BOMB 28m: ... ETYM ... os 9699 
Мам |6.5ту , ‚ $1795 
For EGA (abee чтит}. .., edd 5350 
For ҰСЫ joboav systems)  ......._. . add $500 


ФИН АМО AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 
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SPOCAD consists of 85 in- 
dustries, educational institu- 
попв, and government agern- 
cies in the inland Northwest. 
The consortium was founded 


in 1984 in Spokane, Washing- 


ton, to provide CAD training 
amd support services for busi- 
nesses, schools, and 
individuals. 

The community colleges of 


Spokane and Gonzaga Univer- 


sity contributed funds to es- 
tablish the center, located in 
Gonzaga's engineering 
building. 

Апу company, school, or 
individual can join SPOCAD 
and gain access lo CAD 
courses, PC- and mainframe- 
based CAD systems, digitiz- 
ing and plotting services, and 
other aspects of CAD tech- 


nology. SPOCAD membership 


fees range from $100 to 
$50D. 


REGIONAL 
WHAT'S NEW 


SPOCADE V will feature 
30 technical sessions, in- 
cluding Macintosh and other 
non-[BM-compatible plat- 
forms, architectural/engin- 
cering/construction platforms, 
management and networking 
issues, OS/2 and Unix, archi- 
tectural facilities, and other 
CAD issues. Last year’s exhib- 
itors included Apollo Com- 
puter, Intergraph, Digital 
Equipment Corp., Tektronix, 
Synthesis, and Unisys. 

SPOCADE V will be held 
from June 29 to July 1. 

Price: Technical sessions: 

far SPOCAD members, $150 
far two days; for non- 
members, $200 for two days; 
discounts are available for 
educators and students. 
Contact: SPOCADE У, East 
502 Boone Ave., Spokane, WA 
99258, (509) 484-6812. 
Inquir y 893. 


University 
to Sponsor 
Seminars 


ver 50 seminars and 

100 vendors will be fea- 
tured at the University of 
Washington's Computer Fair, 
which is free and open to the 
public. 

The fair will be held at the 
university's student union (the 
HUB), and it will feature 
seminars on image processing, 
three-dimensional modeling 
and animation, supercomput- 
ing, and many others. 

The fair's hours will be 
from 10 a.m. to 8 p.m. on 
March 15 and 9 a.m. to 5 
p.m. on March 16. 

Contact: Sheryl Blix 
Burgstahler, Desktop Com- 


of Washington, FK10, Seattle, 
WA 98195, (206) 543-0683. 
Inquiry 895. 


Hi-res Video Focus 
of Next SVCS 
Meeting 


ideo Seven and Hercules 

technology will be the 
topic of the next general 
meeting of the Silicon Valley 
Computer Society (SVCS) al 
the Tech Mart m Santa Clara, 
California, on March B at 
7:30 p.m.. The meeting is 
open 10 the general public. 
Price: Annual membership 
fee, $30. 
Contact: SVCS, 1330 South 
Bascom Ave., Suite D, San 
Jose, CA 95128, (408) 
286-1271. 
Inquiry 965. 


puling Services, University 


(800) 441-4LAN National Order Line « 


SYSTEM 


АСЕН710..........ь.ə>..>-..---Й 781 
АСЕНӘО) Lire $1491 
ACERSIO .............-/“,.-..-. 91980 
АСЕН915 rmen nonnerne 21037 
АСЕН1100......................... $2020 
| AST Model 80 .,..............—.. $1527 
AST Model 300 ./.................%2858 


LAPTOPS 
Toshiba 
Toshiba 1200 ..................... 
cemih 
Misubism 
ot EE inm 
PAINTERS 
HP LaserJet 
Panasonic 


F351SX Яра anie esate улгй и алеум 
P321SL. 
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MICRO UNIVERSE™ 


"Lowest Prices in the Universe" 


LAN PRODUCTS 


Novel Complete 2-Users 

Turnkey Network 

= 3 XT/10 Computers 

- Monitors 

- 40 meg Hard Drive 

- Novell ELS 10/5 

= Arcnet Boards 

~ installed & Configured ....52.300 


Novell Complete 4-Users 
Turnkey Network 

= 1 ATA2 Compuler 

~ 3 ХТО Computers 


= Monitors 


~ 90 meg Hard Drive 

- Novel ELS ! O/S 

= Arcnet Boards 

= installed & Configured ... 


Сай for Other Novell 
Turnkey LAN Packages! 


TAPE DRIVE 
Агойме 185 ............... иене .$714 
Maunlain 125 Сай 


SOFTWARE 


WordPerfact 5.0 .................. 
WordPerlaci 5.0 (LAN) ......... 
|. Г 100 „ье 

Я: Base for DOS ...............ӛ.... 


DBaselll« (LAN Pack) ........... $503 
MiicroSolt Word ..........,..........$ 187 
McraSolt Wwindew20 .......5 B2 
РС Екееі........................// ФО РВ 
Flight Simulator ,. п... 9 21 
BEI... irri OT 
WordStar 5.D uuu esee S241 


BOARDS 
Intel 3BB/PC ..;..................... 
Intel Above Gord’. cesta 


Everex ЕСА д... sse 2135 
Parade YGA S974 


(213) 316-6598 |n California 


MODEMS 


Evarex 12006 
Hayes 12008 ....................... 


UPS 


OataShreld BOOW ............. .... $582 


Ribbons Best Price! 


Technical Assistance Hour s: 
Mon-Fri, 8am- Өрт, 

Address: 21247 Hawthorne Blvd, 
Torrance, CA 30503. 

Prices аға subject 10 change withoul 
notice & reflect cash discounts. 

We accept most major credit cards, 
personal/company checks. Corporate 
accounts welcome. On-ate Network 
instalation & training available, 

Ask about Gut RENT-A LAN Program. 
Shipping ғ 5% handling, 

in California А International Orders: 
(213) 316-1666 

Technical Assistance Line: 


(213) 316-4008 — 
а 
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$2.50 


Per Оі) or more 


ACCOUNTING 


C) Bfligawer Plus (2 disks}— A complete time and 60). 
ing program for professionals. (hard disk required) 

C] Financial Consutiant 3.0 — An excellent accounting 
program (or home or office. 

О Madiin Accounting — Complete wilh Gen Ledger, 
Accounts Recelvable, Accounts Payable & Payroll, 

C) Small Business Accounting 1,3 — An ехсейелі ac- 
Counting program designed lor smaf businesses, 


BUSINESS ГНОМЕ 


С Blakbook — A handy program ihat will 
your addresses and print oul nice addrass 5. 
Express Check — A geal program 10 manage your 
checking accounts! 

O Homs Budget & Money Manager — The title says |! 
ail! Easy to use. 

| C) Home Inventory — Helps you keep track of 

everything you own Great for insurance, 

CI Тісін 4.2 — Great ticker program lor appoint- 
ments, deadines, reminders and timetables. Can 
handle up to five people 31 once. 


DATABASE / MAILING LIST MANAGEMENT 


O Catatist 3.2 (2 disks) — Powerful list manager 
Generales mail merge files for 15 different word 
processors, (Hard disk recommended) 

O Wampum — An excellent dBase clone with manus. 


EDUCATION 


О Amy's First Primer 1.4 — Six different learning pro- 
| grams for children ages 4-8. (Color graphics required) 
С ВіМа-0 3.3 — Test your bible knowledge with this 

fun and educalional program. 

O Funnels and Buckets — А fun way to teach children 
basic math skills! 

О Play ‘a’ Leara 2.03 — A colleclion of six programs 
for children 18 monihs to 4 years. 

П Typing Teacher — Тһе disk contalns 2 programs de- 
signed to improve the speed & accuracy 01 your typing! 


C] World 2.93 — The ultimate mobe! Learn about cities, 


countries and continents with this computer version 
ol the globe. (CGA compatible graphics required) 


GAMES | 


| D) Arcade Games 1° — Pac-man (3 versions!), Hopper, 
Space Invaders, Janilor Joe and others. 
О Arcade Games 2° — Q-Berl, Donkey Kong, Мало 
Bros., Breakout, Beast and others. 
ГІ Arcade Games 3° — Striker, Space War аги 
Quantouds. 
ГІ EGA Cunning Football 2.1 — The best football sim- 
uation anywhere. ЕСА or VGA Graphics required. 
C EGA Games — А collection of the bes! EGA games 
including ЕБАгоміѕ, Rellex, Aldo, Flees and others. 
EGA ar VGA Graphics required. 
C) Monopoly” — А preal rendilion of the classic game. 
| — Great color and sound! 
C Nethaek — This classic game is “Ihe ultimate 
adventure’ (hard disk required) 
С] Pinball — А collection of several different 
pinball games. 
| U Strategy багов" — Risk, Othello, Chess, Nyet 
(Tetris clone), and others. 
Г] Star Pek Games — Three preat games on one disk! 
Án arcade game, standard Star Тек game, and а 
trivig game. 


"ERA Greipel тала азғын 


| GRAPHICS 


C) Flowdraw {2 disks) — An excellent drawing program 
with 3 multitude of features 

О PC-Key-Draw 3.52 (3 disks) — An exceplionally 
powerful graphics program. 

О PC-Kay-Uraw Library — A large collection of ready 
made graphics lor PC-Key-Draw 
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| Easy to use Software for IBM PC's and compatibles 


Irack of 


$3.25 


Per Disk/less than 10 


MISCELLANEOUS 


О Easy Project 30 — А powerful project manager wih 
ї0{5 ot features 

D family 3.32 — Trace your family tree with this 
genealogica! program. 


“ Free Catalog 
+ Free Shipping on orders 


О Kwikstat 1,3 (2 disks) — А ble, базу (0 use 
of 5 or more disks oor 0 
« All Orders Shipped г ж-е 42 — Create and play music on your PCI 
ots of tun 
Same Day | __ 
. Linconditional Maney PRINTING 
| О Epson Utiitiss (2 disks) — A colection of uliblies | 
Back Guarantee ім Epson and Epson compatible printers. 


Г] HP Lasera! Шах (2 disks) — A calactinn ol 
ulilifies 107 the HP LaserJet series pl printers and 
compatibles. Gar the most out of your LaserJet, 
LaserJet 11 or compatible! 

L1 Mr. Labai 3.0 — A very powertul and versahla label. 


69 рор am. ‚ 
О On-Side — Allows you to print anything sideways. 


" SPREADSHEETS | 


С instacatc 2.5 — Mamory-resident, | otus-compalile 
("Editor's ее” — PC Magazine) 

O PC-Cale+ (5 disks) — A very powertul spreadsheat 

С Qubecale 3.02 — Lotus-compa'tible multi -dimensonal 
spreadsheet. ("Editors Choice" — PC Magazine!) 


OUR LATEST 


RS DISK PICKS 


АМО GREATEST! 
О Banner & Sign Makers — А сойесһеп of programs 10 make banners 


pr signs for any occasion Works wilh any printer 
О Compuler/O0S Tutor — Learn how to use your computer and COS 
easily and correctly with this very educational program. A must fo 
anybody irying to learn about computers! 
О Ed's Chess — The bes! chess game anywhere. (I! beat Chessmssler 
2000 easily!) Also, this game does NOT require graphics! linders, listers and numerous other handy utilities 
C] Formgen 3.2 — А very versatile form generator, Make any kind of form ла! will save you time. Very easy 10 use! 
for business ог home ап any printer! (Belter than EZ Forms Executive) гу Halp/Pop-Help — А program that will hatp you with 
Г) Graphic-Less Games — А great callaction of games thal don't require алу DOS command. Very popular and educational 
color or graphics. (They will work on ANY system!) LJ Hercules Utilities — А codection o! utlities for Her- 
L3 The Lotus Learning System (2 disks) — Learn Lotus 1-2-3 easily and cules graphics cards, Inciudes SIMCGA. | 
quickly. (Lotus 1-2-3 is NOT required!) O Newhey 5.0 — The latest version of the бесі 
D PC-File:dB (3 disks) — The latest version o ал excelent dBase com- keyboard macro program avalable ("Editor's 
palible data base program. Very pawertul Choice" — PC Magazine!) 
D PC-Wrlle 317 (3 disks) — The latest version 01 one of the bes! word D PC-Oesklaam 2.01 — A Sadekick-fike program with 
processors available. Compfete printer support and 5рейтф checker in- even more features! 
cluded. Very powerl ult С Professional Master Key — А colechon of viies 
D The WordPartec! 5.0 Learning Systam (2 disks) Ша Norton's Recover erased fies easily! 
heip you learn WordPerfect Easy to use! C Vaccines aad Virus Killers — A codection of utilies 
О WordPerfect 5.0 ЛӘ — A large colection of Шен {including a designed lo protect your system from wiuses! Thee 
menu sysieim), dnd numerous macros for WordPerlect 5.0. disk includes Fiu-Shot+! 


UTILITIES | 


DJ Aulomeny 4.9 — Lalest version of the most popular | 
menuing program of aff time! 
О Best 008 Utiiities — Essential utilities tor DOS. File 


— Graal program to 


WORD PROCESSING 


Order Toll Free (800) 876-3475 


C) Galaxy 2.42 — А very easy lo use word processor 
that has lots of features including а spelling checker 
СО PC-Dutline 3,34 — An excelent thought outline! 


Name Can also be used as a tregton database (Resident 
Business & Non-Resident versions mcluded!) 
Г? PE- 3ty8st 1.2 — Analyre you riling style. 
мінез 
— + Software for IBM PC's and compatibles 
DmkSue COSMO 130r" (aki 61 par disk) g pat dac de hn Bo е 
iet mM "s н ; » Free catalog with every order or by request 
ing C11- 5 к 
C 5 oe mor ais FREE Unconditional money back guarantee! 
O UPS 2nd Day Alr/Prromy Mall [add ЁЗ) Шы. 
C1 UPS Next Day Aur (ade $13] T— Fax: (503) 773-7690 
17 COD (add 54) 5 This i$ jusl à sample of the over 250 
Quality programs in cur library If you don't 
— a (00 $0 == see what you're looking for, give us a са 
Method of payment 7 ChechiMoney Order Enciosed — VISA 2 Мааса For more information call: 
Саа No. (503) 7 76- 9777 
Exp Date Signature p | 
= С 
p] 


Reasonable Solutions 


2712 Jacksonvilly Highway Medtord, Oregon 97501 


> 


Delivering Excellence in Software, Service & Support 
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The West. The place of dreams, imagination and legend. 
The Gold Rush. The 1906 earthquake. Silicon Valley. 
The legendary West Coast Computer Faire, 
birthplace of the personal computer revolution. 


For 13 years the West Coast Computer Faire has been responsible for the introduction of 
more new products that have become standards, more dissemination of industry information and 
more productis seen, bought and used than any other public computer show. Ап event where the 
search for the leading edge technologies of today and the news of technologies to come, requires 
only a walk down the aisles. 


This year the West Coast Computer Faire features a major Don't Miss the 
concentration on exhibits and conference sessions in the areas of: ee e nra 
• Desktop Publishing * Local Area „ Hyper Media Win fabulous prizes! 

(including computer Networking (LANs) • Vertical Markets Saturday, March 18, 1989 at the 

graphics for business — » PC CAD • Programming Tools West te езуі pape 

v : alcn [or details in 

and entertainment) ° Macintosh/IBM and more. Computer Currents 
connectivity 


Come to the Faire if you are looking for the latest in hardware, software, peripherals and 
support programs — and create a legend in your own time. The West Coast Computer Faire, 
where the legend continues March 17-19, 1989, at Brooks Hall and the Civic Auditorium, 

San Francisco. The best in the West. 


THE 14: WEST COAST 


COMPUTER) LAURE 


SHOW HOURS: Friday - 12pm - 8pm « Saturday - 10am - 6 pm * Sunday - 10am - 4pm 


Produced by The interface Group, Inc, 01909 To Exhibit, Call (617) 449-6600 x4023. 
imi m вам малы шананы n SAVE: 8] SAVE ТІМЕІ crm er ин даг 


Save $6 on a 3 day ticket, or $2 on a 1 day ticket iregular price, $20 аі the door for а 3 day ticket. $12 at the door for a | 
day ticket), All tickets include admission to Conference and Exhibits. We must receive this form with ful! payment post- 


marked by February 27, 1989, In order to send yaurtickets ta you. амаз 
Send me | day tickels at $10 each, total $5 — — (CO) Send me _ 3 дау lickets at $14 each, tolal $ СЕ) 
На Phone. 

Мас —— | __ WM CNN 
Check enclosed $s Mail to West Coast Computer Fare есета Dep., 300 First Avenue, Needham, MA 02134 
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204 


C 50 


Drie « 40M AO. $1975* 


“wiPurchase of monitor 


Zenith - 184-2 LAPTOP 
$1979 


*w/Purchase ot Monitor 


SANYO XT | 
1 Poppy » 640K $499 


№ wiPurchase of 2nd Drive 
| and Monitor 
FOUNTAIN 
100% ІВМ Compatible е 286 
640K * 1.2 Meg Голру = 00533 


tete" 
$1349* 
$1599 


"wiPurchase а! mondar 
AST PREMIUM 285 


AST 


X] Mz e S128 o Т 2 Finppy 
Seagate АП МЕ HD 


ji И. | PHONE ORDERS ACCEPTED 
РАТЕ | ІН NYS (212) 643-3900 
cO e ON SAT (212) 239-4350 
COMPAQ DESKPRO 286 SANYO 286 AT GOMP 


A 4c FOUR GUYS COMPUTERS IN HOUSE SERVICE & SUPPORT 


5. “INVADING THE COMPUTER WORLD” : 
7136 WEST 32ND ST. (BTWN. 6-7 AVES.), NEW YORK, МҮ 10001 ОКАТ 10-6 


$. 


IF YOU OON'T SEE WHAT YOU WANT, ASK FOR IT. 


} MEG on MB - 1.2 Floppy 


‘Purchase T p 

"w/Pur ol 2nd 

Drive and Monitor $1199* 
Leading алон 

12 MHz VGA .. 44еңітеі 1 fe ley ы CALL 

ARCHE RIVAL 286 омӯ 12 Floppy 20 

meg HD 005 & GW Basic. 2 year warranty 

on compete pkg included. $1 595" 


“ahh есіме o! толы 


AMIGA 


NEW 1084$ MONITOR 
IN STOCK! 

s Матолуа 68000 528и Processor • 7,16 
Clock Speed е 1 MB Memory on Board ж 
38“ internat Disk Drive е 6 AMIGA Ey- 
pansion Siots e 3 IBM Expansion Sols * 
4 Channel Stereo Sound = 640 +400 
Peis w/4096 Colors е Video Expansion 
Sjots CALL 


Amiga it s registered ігәйететі of Сөлезедіггн Amiga, loc 


COMPAQ DESKPRO 


65 
40 MEG KL. 53199“ 


* wiPurchase of 2nd Drive and Monitor 


1-800-242-4GUY 
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|. FREE GIFT 
wiEvery Order | 
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HONESTY IS OUR POLICY. WE LOOK 
NOT TO MAKE A SALE - BUT TO 
ACQUIRE A HAPPY CUSTOMER 


MONTHLY SPECIALS 
Ext PC Comm 1200 


Modem ...... cus acis. 99.0 
LAPTOP Р COMPUTERS Ozen MSP10 ha eerie ip P 5229 00 

TOSHIBA 1.1200 Citizen MSPIS ............. S25 00 
TOSHAR 7.120779 _. FASTRAXBY 

BRIDGEWÁY .................... LTI — $49 g5 

ana COMPLETE PC 

TOSRIGAS 100 .. а: Қ 
ZEMTH MEB- (2 owes! у, GAS WEARING MUCHNE қ 
TENTH 16% 20 FAX i24 
ZENITH SUPERSPORT 206 FAX de a STOCK 


ZENITH SUPERSPORT Mea | 
INS "EN 1 


brother 


Brother 1509 Pe TB AL ALI 


MITSUBSINIZ66 


Pm KXP1180 МЕНІ Pes LA IN STOCK 
Pan KXPI181 ...................!М STOCK 
d em мох 
Рай KXPISS2 .. ...............5379.95 ыы 
Pan KXP1595 ................. $423.95 US Rabotics (Y)Hayos 
Brother HLS... IN STOCK Practical Peripherals 
HP Laserjet И. EL $1595 Novation 
Pansomec Laser . Fas) Fees à $1399.90 
ALL PRINTER PRICES VALID FAX MACHINES 
ONLY WITH PURCHASE OF CABLE Scanners oss CALL 


FULL ON-LINE TECHNICAL SUPPORT 
ALL OUA РИЕАКТ ARE FACTOET PRESH WITH FULL WARRANTEE. МОТ RESPONSIBLE ҒОЙ ТУРО ERRORE. ALL РНЕ I ГНЕ АЛ CARA GAL. ті ВУ RETURN WETH ALL ПИШ. PAZKUGONG ANZ AFLAN Meet ALATA 


SHIPS AND HANDLING EXTRA. TRIE АО SCPERCITIES ALL UTHER Ші PRS ANO МАҢ АИ ГГ DUBZECT TO ЕМЕ WITRORIT NOTICE. ОҒРАЯТМҒИТ 08 CONSUMTR АННЕ MEO SOS ҒҰРЫН 


«әнш, ACEEWOL Ui? бате: Булаг 


ford: Olin HIT TP Free; S915 


PEME, Daina 01406 dor qmr JEYHCIRIUR алайын, CORPORA Iin жал, 5а 


TRESS “SSAITARSHAGATPRPAKTH Fe CES AHR ROO He eee {#44 


рл) 


ща Dat t n. &b 5;51п 


4532 
= 


рыб 
РР ИР DAG 
ФаҒінб:Р ды 


"E: 
fÉETPEI 


ТИ Пы 
CSP dab | ім. 
rice гн 
{сам (ыс 
Маніш puç 


erag 
ose 
жа 


та 
rial 
-D8 
-1% 
a 
a 
а 
-2$ 
du 


14411141- 


сЕ 


та 
ры - ^30-08 1E wp 


edP EMEMHBEZZEZTTSTIIDSSERRELI 
ҮШІ 
41 bu ml V5 -— ШЫГ 
йай; с 1 юл 
тасш 
сілі! mb 
ЕБҰЗІ, 


RRERRRERRRRRERRRRERERRREÉ 


№ 
UE 12-00-а7 ORs 


1 
% 
Е 
i 


Dtr Paa ОҒЫ KLEVET Ire (ҒЫС СОРА ТЕО фы PJO, wate NY ы 


INTRODUCTORY OFFER 


DISKAT™ “50 PACK” 
e50 DISKAT sleeves PLUS 
eDISKAT Directory Software 


$49.95 


Add $4.00 shipping 


NO RISK 30 DAY MONEY BACK GUARANTEE 
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USE A DISKAT™ ! 


Dual-pocket “see-thru” vinyl disk sleeve. 


© Front pocket holds disk directory PRINTOUT. 
© Rear pocket holds 514" FLOPPY DISK. 


ORGANIZE YOUR FILES AND 
GET TOP DISK PROTECTION 


PRODUCT OESCRIPTION 


s DISKAT* VINYL OISK SLEEVES 

Heavy duly “see-thru” anti-static vinyl maleriat, Heal sealed. 
Unique dual-pocket design. Front pocke! holds disk directory 
printoul, rear pocket holds 572" floppy disk. 

e DIRECTORY SOFTWARE (New version 2.50) 

Pris oul disk/lila data. Soris hy filename, extension, size, or date. 
Lisis volume name, current dale, free disk space and remarks. 
Runs ал all MS-DOS or РС-005 computers. Sell installs all printers, 


C.O.D.s/Purchase orders/Inquiries/Sample Sleeve: 
CALL TOLL FREE: 800-544-0789 


Send check with order to: 


Leinbach Incorporated (914) 353-0990 
9 Central Avenue, South Nyack New York 10960 
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Important TIPS* for BYTE Subscribers: 
Receive Product Information 10 Days Earlier! 


— — — AÓ инь —_ 


* BUTE.....2....... 


IDENTIFICATION CARD 


&' Lt ft 
John Sample 


785432189 


АП you need is в touch-tone telephone and your subscriber I.D. number. 
See instructions facing the Reader Service Index in the baok 
of this issue for outrageous time-saving opportunities! 


*BYTE'a Telephone Inquiry Processing Service 


ГЕЙдауепсед Logic Research £d 
ALR 386/220 #10 20MHz, ме нү шч $2300 -10 256K x 1 DAAM, 700л8.................. ..$1150 
Несие 20386 #50 20MHz, 28 2, ove пупе $5350 E UM 258К хі ORAM, 120па .................. ... i 
Macintosh I Lado 4 $4479 80387-25 Malh COprocesacr, 28M. 74... 4. 5 370 
tosh SE....... чае уния LÀ t SE SE SE S aE SE E E - 5 
Laserwrter E NT .. ........ Me nro o ee $3600 SAMSUNG Samsung Computers Bes! Buy 
| Archive | 5-5000 ХТ, MHz, 512Қ ВАМ, Hercules graphics, P/S, ‚.....$ 670 
Т 60M internal eea@beeeuroeebhtona павооёяяввябиафавициа рь $ 550 DOS 1 - 360K Порру 
Premium pcs 5500 286, 10MHz, 612K RAM, Hercules graphica, P/2S, .... $1060 
288 Mod 80 1 532K, Р/Ѕ ...... 2999 ecssasas а аа MED DOS, 1 - 1.2MB Порру 
385 Mod 300 20МНт, 1MB, Р8.,...........,....... $2835 5-800 80388-20 MHz, desktop model; includes 2 MB НАМ, $2675 
я зоо ролевая аер К оф о заа я $1925 EGA video inierface 
[ 5-5000 80206-0 MHz, іарор; includes 20 MB пега disk, ....$2150 
MN MOREE SL Zo 22............:........... СТН supertwist LCD display (600 x 409) 
2906-49 Mod 650........................ етене cw тақ. 7 $5310 1 
Te une duco SAO dpt oce соло с» = 4-V2" wide, hand scanner WOCR ............... Ne $ 750 
Ө pin. 264/55 срв......... ——— — — ..$ 385 Seagate бізін 
10500 24 ріп. 180/60 срз..............................5 385 57238 w/XT controler ЗОМВ.,,............ КЕН т КЫ 
Dt 24 pin. 264/88 cps. "aC жс реч reer tei.” TC 540 aa 4UMB, 2 аяғайғРР4І ве Чцревтввғе ER. 405 
É rte ecd а 6SMB, дате, FILL. в... OO 
Ені 1+ РР а ет «ай» a s a 755 ET арор Computers 
y 1+ мору. +20 ме hard ры ero ет Ж $1175 EI 512K, LCD, 1-720K Ж ее ТН al i re AA 745 
$ 675 T1600 1M, LCD, 20M, baltery Фобии wa братя фицанфатие о цайли» «res $3200 
апарса е owe eS Re a0 9 "PRA T31005 1M, Plasma, 20M Ак... тент етене ент vi rat prre pied з: Ху 
Laser Bec СЕ: 75100-40 2М Plasma, 40М................4.1.....2..Ҙ......544% 


75200-40 2M, Plasma, 40M, 20 MHz ................................... 58% 


LC 4890 Poen 3MB, 35 fonts „o 2... Pr $3150 GMS Ршамғу2.0.......................... ...... 5 448 
XL dM ee ee eee $ 425 EZ зееп 
| FastWitte УСА WGA videocard...... CUPERCCOHET ERO « T $ 35 
- Severe Diecount Computers, 14098 E. Fresione Boulevard, Computer City, СА 90670 
| S E V E H E | COMPUTERS (213) 802-7470 РАХ ІҢ213) 921-9587 


Calltornia orders add sales tax. Call to confirm price and availablity. 
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"Тоати of Detal Equiprment Сотрзюгып 


Operating system 
of the future. 


As a founder of OSF, 
Digital indicated to the 
industry its corporate sup- 
port for open systems. 
Now, we are investing 
heavily to ensure that 
Digital's customers get the 
highest quality, best cost- 
performarice open systems 
available. 

Digital's VAK/VMS* 
operating system (5 an ас- 
knowledged leader among 
proprictary operating sys- 
tems. We're aggressively 
developing OSF-compliant 
software which will be of 
equivalent stature. 

The recent industry 
developmenis in open 
systems software have 
created a ground-floor 
opportunity. Digital’s 
Seattle Software Engineer- 
ing Group is now seeking 
outstanding architects and 
developers to help us de- 
velop leadership operating 


digital 


THE REWARDS OF WORKING TOGETHER 


system software. Those 
who join us now will 
participate in the estab- 
lishment of a new soft- 
ware dynasty. 

You'll need 8-10 years’ 
design through implemen- 
tation experience in one or 
more of the following: 

* Major operating systems, 
especially UNIX 

“ОГТР 

e Distributed systems, 
client server model 

* Architectural design 

» Compilers 

* Modern development 
environment 

* Database systems 

* [/O design 


е Security, secure systems 


For consideration, or 
more information about 
this exciting opportunity, 
please serid your resume 
to: L. Taylor, Manager, 
Dept. 0301-9800, Digitsl 
Seattle Engineering 
Group, Digital Equipment 
Corporation, 14475 NE 
24th, Bellevue, WA 98007, 
Proof of legal right to 
work in the US. is 
required Digital 
Weare an affi mauve 
acton employer. has 


it 
now. 
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Қғиет Technology, Саг, ADDON, attention’, Concentration, Chade und NO-FAULT are інмістегіл of Sexxtrum 
Engfacering, ine, Other product and company tames aretradomarta or registered trademarks of Cher respective helder 
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UNDER-WARE ELECTRONICS 


IN BUSINESS 
FOR OVER 
TWELVE YEARS 


OUR MOTOROLA DISPLAY MODELS 

68020 / 68881 Microprocessors 
4MB w/16K cache memory - ta 32 MB, 8 serial poris - to 34 
161 MB ESD] disk - to 1.3 Gb, 60 MB streaming tape 
Full Motorola Warranty. 


List $26,085.00 Now $9,999.00 


PORTABLECOMPUTERS 
PC-7100 


| 7,37 MHZ $026 PROCESSOR, 5 1/4" 360K FLOPPY DISK DRIVE, 
TWENTY MEGABYTE HARD DISK, PARALLEL AND SERIAL PORTS, 
| 320K RAM (EXPANDABLE TO 704K), 


MULTISPEED-EL 


4.77/954 MHZ, 640К RAM, DUAL 720K DISK DRIVES, 
PARALLEL & SERIAL PORTS, RGB MONITOR PORT, 


DOS 32, POP-UP SOFTWARE. 


INCLUDES DOS 2.11 А GW.BASIC 2.11 NI-CAD BATTERY PAK & A C ADAPTER INCLUDED. 


PC-7100 SPECIAL PRICE 


$1,099.00 


ORIGENAL LIST: $2,995.00 | 
20000090000 5 | 


РС-7202 SPECIAL PRICE 


rend eee 


10, 8,6 MIIZ 80286 PROCESSOR, DUAL 1.2MB FLOPPY DISK DRIVES, 
PARALLEL AND SERIAL PORTS, RGB EXTERNAL MONITOR PORT, 
640K RAM (EXPANDABLE ТО 1.6MB), 


NEC | | | F NEC 
MULTI-SPEED —| В || 1200 BAUD 
DELUXE pee ee es Ж. INTERNAL 
CARRYING MODEMS 
CASES | | | SPECIAL PRICE 
SPECIAL PRICE / Lu recta, $129.00 


у = озу 
569. 00 TES) Барыбыр cc = LIST: $399.06 
=i Ф E Iu uci om 
- ық сқ йд LELE E жы ты 
, m тышчу 


> $999.00 


ORIGINAL LIST: $2,495.00 


FULL SIZE XT/AT EXPANSION SLOT. 
INCLUDES DOS 3.2 & GW-BASIC 3.2 


ITT XTRA XP, 
NE XT-286 SYSTEM 


80286 PROCESSOR, 4.77/6.0 MHZ, 512K RAM, SERIAL AND 


PARALLEL, FLOPPY DRIVE CONTROLLER, KEYBOARD. 
ORIGINAL LIST $1,995.06 


PROCORP 
SERIALMOUSE|| LASER PRINTER 
W/ DR HALO Ш LBP-8Al 


8 PAGE PER MINUTE 


59.00 CANON CX ENGINE 
$899.00 


ORIGINAL LIST $3,000.00 


TALLGRASS 
TAPE BACK-UP SYSTEMS 


TG1020e 20MB EXTERNAL. 5199,9 
ТС104% 40MB INTERNAL.....—..——-.$299.00 
TG1040e 40MB EXTERNAL....—..— 3349.00 
ТС14251 20MB HD/ 


PERIPHERAL ONO COLOR 


ive ані | тенот MONITOR | MONITOR 
VIDEO 
CHOICE & CARD | & CARD. 


THOMSON 
NODRIVES | $499.00 | $579.00 T 14" COLOR 
43 % 
ET $879.00 "MONITOR. 
360K nid 
$899.00 A $1079.00 


YOUR COST: 
sec ОР | s1090.00| s1179.00| $1гтөлю | | $99.00 


TO CHOOSE THE CONFIGURATION YOU WANT, SIMPLY LINE UP YOUR ORIGINAL LIST: $595.09 
J| CHOICE OF DRIVES WITI YOUR CHOICE OF MONITOR. FACTORY REFURBISHED 
ONE YEAR WARRANTY 


UNDER-WARE Т | QUANTITIES LIMITED. ALL MERCHANDISE AVAIL- 
ELECTRONICS | 900-442-1408 | Sous 
1970 5. WEST ST. #365 | IN KS 316-942-9797 RETURNS. NO SURCHARGE FOR MC, VISA, OR DIS- 
WICHITA, K5 67213 FAX 316-942-9816 Eurer у A. э жы ы шд. i ышы ш 
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Р TODAY 286-20 ) 


in 


20 МН2 286 


20/12 MHz MOTHERBOARD 

512K RAM EXPANDABLE TO 8MB 

200 WATT POWER SUPPLY 

1.22МВ FLOPPY DRIVE (CONTROLLER) 
ENHANCED KEYBOARD (101) 

14" FLAT SCREEN 


(BIG SAVE ОМ HARD DRIVES | 


20 MB/65 MS 

ST225 KIT .................. 24900 
20 МВ:28 MS 

81125 KIT .,,..,............. 29000 
1) 48/55 MS 

SISEN RIT ,................. 200 


|. Accessories! 


* Disk Drives! 
| * Mice! 
| « Monitors! 


‚ Diskettes! 
* Software! 
» Ribbons! 
« Printers! 


* For more information 
Please Call 


40 MB/3B 445 

STRE KIT ,................ DES Oe 
40 MB/28 MS 

8Ү2ы-%................... 33550 


ST251 - SUBSTITUDE DISK 
PARTIGNING SOFTWARE 


ud 


тәй ш eà 


WAREHOUSE'S PRICE TO THE PUBLIC 


[TITTEN — ] 
Mu WWW ns + 
Beige 
= ome К 


98 5. Abel Street, Milpitas, СА 
Bus: (408) 263-6066 


Т SUPER SAVING ) 


Fax: (408) 263-8385 


10/16 MHz MOTHERBOARD 

512K RAM EXPANDABLE TO 1MB 

200 WATT POWER SUPPLY 

1.256 FLOPPY DRIVE [CONTROLLER] 
ENHANCED KEYBOARD (101) 
MONOGRAPHICS/PRINTER CARO 
Hi-RES MONO AMBER MONITOR 


m 57/49 ) 


. TURBOXT _ 


9/4 77 MH2 TURBO MOTHERBOARD 
256K RAM EXPANDABLE TO 640K 
150 WATT POWER SUPPLY 

460K FLOPPY CONTROLLER 

360K FLOPPY DRIVE 

AT TYPE KEYBOARD 
MONOGRAPHICS/PRINTER CARD 
HI-RES MONO AMBER MONITOR 

* 10 MHz System add $16.60 


• 32 ВІТ CPU - 80386 - 20 
« ONE 32 BIT SLOTS, FIVE 16 BIT. TWO B BT 
ч 1 Мед RAM, EXPANDABLE TO И Meg 

е LANOMARK SPEED TEST 258 

» POWER & TURBO LEDS 

» KEYBOARD LOCK 

е 230 WATT POWER SUPPLY SWITCHABLE 
e АМ BIOS W/SET UP IN BIOS 

« 12 Meg FLOPPY DRIVE 

г HARD/FLOPPY CONTROLLER 

а 101 ENHANCED KEYSOARD 


xm $1795 | 


95035 


CarrierNET 
Turba EMS 
PC-Write 3.0 
CCC Model 2400 


Picture Publisher 


Current Events 


hat would happen if you 

plugged your IBM PC's 
serial port into a 110-уоЦ 
power outlet? If you're using 
CarrierNET, you'd have a 
LAN. From Carrier Current 
Technologies, CarrierNET 
includes communications 
software and a specialized 
modem that attaches to your 
PC's serial port and transmits 
at up to 38,400 bps. 

The key toCarrierNET lies 
in a small putty-colored box 
that connects the PC's serial 
portto a power outlet. The box 
accepts serial transmissions 
from the PC, assembles the 
data into packets, and broad- 
casts it asynchronously over 
the neutral and ground con- 
nections that run te every 
power outlet. 

Bach node is essentially a 
modem that uses a proprietary 
set of communications proto- 
cols, including an error-cor- 
rection scheme that detects 
and cetransmits lost or dam- 
aged packets. Тһе box also in- 
cludes a surge suppressor that 
protects your serial port. 

Every LAN requires a me- 
dium access scheme. Carrier- 
NET relies on a collision- 
avoidance method in which 
each modern listens for a саг- 
rier tone before attempting to 
transmit. If the line js in use, 
the modem waits and tries 
again. If a collision occurs 


SHORT 


lAKES 


BYTE editors’ hands-on views of new products 


CarrierNET | 
$298 per PC; $219 for 
peripheral sharing only 


Requirements: 

IBM PC, XT, AT, or 
compatible with a floppy 
disk drive, 256K bytes 

of RAM, a serial port, 

and DOS 2.0 or higher; 

а hard disk drive 

is recommended. 


during a transmission, each 
modem issues a time-out and 
resumes transmitting after a 
random period. 

CarrierNET has RAM- 
resident communications soft- 
ware called ExcellNet. The 
basic version supports periph- 
eral sharing only and costs 
$219 per workstation. The 
version | tested ($298 per 
workstation) included drive- 
or subdirectory-level pass- 
word security, E-mail and file 
transfer capabilities, and 
some DOS functions, like the 
ability to view directories on 
other PCs. 

The prerelease device I re- 
ceived was limited to 19,200 
bps, and the preliminary soft- 
ware and documentation were 
alittle rough around the edges. 
Nevertheless, | was able to get 
my office AT clone and two 
80386 portables up and run- 
ning quickly. The E-mail and 


Carrier Current 
Technologies, Inc. 
1804 West Southern 
Pkwy. 

Building А-112 
Durham, NC 27707 
(800) 222-0377; in 
North Carolina, 
(919) 490-4970 
Inguiry 1061. 


DOS functions worked with- 
out a hitch. it took abour 1 
minute to transfer а 100K -byte 
file between computers (1600 
bps). When I sent more than 
one file, however, the network 
bogged down. Two LOOK-byte 
files sent simultaneously to 
my AT clone arrived error- 
free, but they took over twice 
as long to transmit. Fortu- 
nately, you can set Ехсе Мет 
to operate in background 
mode. 

But the real problems began 
when I moved one computer 
from BYTE's third-floor edi- 
torial offices to other floors. 
CarrierNET claims a range of 
up to l mile, but I couldn't es- 
tablish any communications 
from the fifth floor. From the 
first and fourth floors, | could 
reach only one of the two 
workstations on the third 
floor. Further, transmissions 
became unacceptably slow: 


Calling up a one-screen direc- 
tory on aremote PC took over 
à minutes. 

CarrierNET won't work if 
your building has more than 
one transformer or has any 
crossed neutral] and ground 
connections. It also won't 
work with surge suppressors 
that support common mode 
filtering. Unfortunately, 1 
didn't have time to track down 
the problem. 

When CarrierNET works, 
it works well. Sharing а 
printer attached to your PC is 
easy and quick, thanks to Ex- 
celINet's spooling capability. 
Once you've configured Ex- 
celJNet, files transfer suto- 
matically to the remote 
printer. Transfers are consis- 
tently error-free, if not always 
fast. Also, the menu-driven E- 
mailsystem iseasy touse. And 
the DOS commands let you 
copy, delete, and rename 
files, as well as construct and 
remove subdirectories on re- 
mote PCs. 

CarrierNET seems best 
suited for small groups of 
users who share printers and 
transfer files occasionally. 
Before buying, however, 
check with an electrician to 
make sure that CarrierNET 
will work in your building. 

—Rob Mitchell 


Almost-Magic 
EMS Emulation 


М ore and more of today’s 
sophisticated applica- 
tions have the built-in capabil- 
ity of using memory above 
MS-DOS's 640K-byte limita- 
tion, as long as that memory 
complies with the LIM/EMS. 
The result is much-improved 
performance. But there are a 
few roadblocks on the high- 
way to thal nirvana. 

continued 
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The RAM above 640K 
bytes in today’s systems is ex- 
tended memory, and MS-DOS 
has no built-in way of manag- 
ing it. You need some way of 
converting it to EMS. The eas- 
iest way is to buy an add-in 
board specifically designed 
for EMS. But with memory 
prices sky-high, that's not a 
viable alternative unless you 
have a bottomless wallet. 

Turbo EMS is a software 
package that neatly handles 
these difficulties. It's ^n ex- 
panded-memory emulator that 
simulates the working of an 
expanded-memory board run- 
ning EMS 4.0. 1 will neatly 
turn the extended memory in 
your system into what your ap- 
plications will see as EMS 
memory. 

Expanded-memory emula- 
tors aren't new, but their reli- 
ability has improved of late. 
And Turbo EMS has an addi- 
tional unique feature. If your 
system doesn’t have extended 
memory, it will turn vour bard 
disk drive into pseudo-EMS 
memory. Instead of swapping 
EMS memory segments to and 
from RAM, it swaps them to 
your hard disk drive. 

Iquickly found that, with a 
few exceptions, Turbo EMS 
isn't the type of program you 
take out of the package, load, 
and run with nary a thought. 
But I did find the extensive in- 
stallation utility well designed 
and helpful. 

Turbo EMS does an exten- 
sive check of your system dur- 
ing installation, but it can be 
fooled. It was unable to detect 
that 1 was using my 2 mega- 
bytes of extended memory as a 
disk cache. The documenta- 
tion told me І had to turn offthe 
cache, but this took some dig- 
ging. It also warned me that 
failure to uninstall memory- 
resident programs that use ex- 
tended memory could result in 
“data corruption." 

There are other areas where 
you can get into trouble. For 
example, most programs that 
use EMS don't care where in 
memory the 64K-byte page 
frames used for data swapping 
reside. But some programs do. 
Applications like DESQview, 
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Turbo EMS 
599,95 


Requirements: 

ІВМ PC, XT, AT, Р5/2, 
or compatible with at least 
256K bytes of RAM and 
MS-DOS 2.1 or higher. 


Paradox, and Windows re- 
Quire specific page-frame 
alignments. Turbo EMS's 
documentation was helpful, 
but ittook some research. 
After you've filled in all the 
options, Turbo EMS installs a 
device driver cal] in your 
CONFIG.SYS file. Then you 
reboot your system and go—or 
so E thought. After [ rebooted, 
applications kept telling me 


Terbo Emi 
Serial Moaier 30010477-A . 0] 
A Soltware Sinnlator for ім 
latusir] Ішене) Пістікі гі 
Rupanded Пезару Specilicatias 
Versita 4,0 


Гемара by 
Sete-Mare Corporal іа 
Aa nl mg 


ЫС returis to previpes acreen 


Lantana Technology, Inc. 
4393 Viewridge Ave. 
Suite A 

San Diego, CA 92123 
(619) 565-6400 

Inquiry 1062. 


that they couldn’t detect апу 
EMS memory in my system. I 
eventually found out why. 
About halfway through the 
manual, you're told you have 
to use a utility 10 turn on the 
EMS emulation. Problem 
solved. But there's a lesson 
һеге: Wirth Turbo EMS, it's 
absolutely essential to read the 
documentation carefullv and 
plan your installation. 


Oncel got Turbo EMS run- 
ning, І ran Paradox 2.0 апа 
several otherapplications with 
my "new" 2 megabytes of ex- 
panded memory. The results 
were impressive. I could ac- 
cess large databases more 
quickly, and common com- 
mands worked noticeably 
faster. 

Then I tried the program on 
a system without any extended 
memory, using the hard disk 
drive instead. [ wasn't im- 
pressed. Turbo EMS's swap- 
ping of data to and from the 
hard disk drive doesn't make 
much performance difference 
over the normal swapping that 
any sophisticated application 
does anyway. К’; especially 
true with a slow 65-millisec- 
ond drive. Using a fast 25-ms 
drive, or, even better, a cach- 
ing disk controller, does speed 
things up a bit. 

Turbo EMS does an excel- 
lent job of converting your ех- 
tended memory to EMS, 
opening up a whole new world 
of performance with applica- 
tions designed to take advan- 
tage of expanded memory. But 
don't expect its hard disk drive 
EMS emulation to make a big 
difference in performance. 
There із, however, a definite 
niche for it. Some applica- 
tions, like the latest version of 
Veniura Publisher, are begin- 
ning to require EMS to use 
certain features. 

— Stan Miastkowski 


PC-Write Gets 
Serious 


| п 1983, Quicksoft entered 
the word processor market 
with PC-Write, a shareware 
alternative to much more ex- 
pensive programs. Because of 
its low price and good techni- 
cal support, PC- Write did 
well: Here was a word proces- 
sor that could do most of what 
its users wanted and at a frac- 
tion of what the others cost. 
However, the early versions 
lacked features that made 
many potential buyers pause. 
It could handle files of up to 


only 60K bytes of RAM, it 
didn't support columns, апа 
the spelling checker was 
somewhat too cumbersome. 

With PC-Write 3.0, Quick- 
softhas fixed the major draw- 
backs of previous versions. 
Not only will its longtime fans 
appreciate the improvements 
(after all, they suggested 
many of them), but first-time 
buyers or compulsive switch- 
ers would also do well to con- 
sider it. 

The first thing I noticed is 
the command line, which tells 
you everything that you ever 
wanted to know about your 
file, such as what line you're 


on, how many lines are in the 
file, percentage of memory 
the file occupies, filename, 
and basic function Key com- 
mands. At first, I found all 
this information distracting. 
But when displaying error 
messages or performing a 
search-and-replace operation, 
or if you're about to overwrite 
something, the program 
blocks out the command menu 
unless it pertains to your cur- 
rent operation. 

Version 3.0 can handle any 
file up to the size of your sys- 
(ет 5 available memory, but I 
didn't notice any speed loss in 


continued 


xDFIVDE CES ELORMENT өтем Eu 


Embedded systems designers have already used CrossCode С in over 291 diferent applications. 


CrossCode С comes with four 
powerful tools to help you program your 
68000-based ROMable applications 


From C source to final object, each tool takes you 
one step closer to your finished ROMable design 


rossCode С is designed specifically 
io help you write ROMable code for 


all members of the Motorola 68000 
family. Four powerful tools take you from 
C source to object code: 


1. COMPILER: To get truly ROMable 
code, you have lo start with a truly 
ROMable compiler. Here are three 
CrossCode С features that you won't find 
in any ordinary C compiler: 


«Compiler ошірш code is split into five 
independent memory sections that you 
can assign into ROM or RAM as you 
please. 


* You can optimize the code for your 
application because you control the sizes 
of data types. For example, you can 
optimize for speed by using two byte 
infs, ог gel maximum versatility by 
using four byte ints. 


* Youcan easily write assembly language 
routines that call C functions and vice 
versa, because the compiler uses simple, 
well documented parameter passing 
conventions. 


à. ASSEMBLER:  CrossCode С 
comes with a Motorola-style assembler 
that has all the features that assembly 
language programmers require. In faci. 


you could write your whole application 

wilh it: 

“Тһе assembler features an advanced 
macro language, conditional assembly, 
"include" files, and an unlimited size 
symbol table. 


* Deiailed cross references show you 
where you've defined and referenced 
your symbols. 


* After a link, you can actually convert 
your ‘relocatable’ assembler listings 
into "absolute" listings that contain 
absolute addresses and fully linked 
object code. 


3. LINKER: The CrossCode C linker 
is designed to handle truly huge loads. 
There are no limits on the number of 
symbols in your load or оп the size of your 
ошрш file. And you can always counl on 
full 32 bit target addressability. because 
the linker operates comfortably in the 
highest ranges of the 6802075 address 
space. 


4. DOWNLOADER: CrossCode C 
cornes with a downloader that puts you in 
Louch with all EPROM programmers and 
emulators. It can convert your load into 
Motorola S-Records, Intel Hex, Tek Hex, 
Extended Tek Hex, and Data 1/О ASCII 


Hex. You сап also produce a binary image 
and convert that image into any formal 
you might want. Їп all formats, bytes can 
be split into EPROMs for an 8, 16, ог 32 
bit data bus. 
Why Wait 

Once you start using CrossCode C, you 
may just wonder how you ever got the job 
done before! It's available under 
MS-DOS for just $1595, and п runs оп all 
IBM PCs and compatibles (640K memory 
and hard disk are required). Also available 
under UNIX & XENIX. 


CALL TODAY for more information 


1-800-448-7733 


(ask for extension 2002) 


Outside the United States, please dial 


PHONE: 1-312-971-8170 
FAX: 1-312-971-8513 


SOFTWARE DEVELOPMENT SYSTEMS, INC 
DEPARTMENT 22 

4248 BELLE AIRE LANE 

DOWNERS GROVE, ILLINOIS 60515 USA 
CrossCode!" us uiraderimrekaf БОРҒТҰРАНЕ DEVELOPMENT 
SYSTEMS, INC t45.DDS4 р x regierol trademark of 


Милла UNIXIB: s а registered trademark © АТАТ ХЕМІХӘ 
ік д registered Iradcmurk of felcroeot | 


MORE dBASE РОМЕН! 
ee FORONLY 


АЕ 5189.95! 


<< 
РІН МАМУ: A database 
To Adumnazer for your PC that has 
EE. ЧЗВАЗЕ ПІ- power, Report 
= Writer, and Compiler 
v all in one package! Now 
я you can buy а powerful 
dBASE Ш+ work-alike 
that includes more 
features and power than 
any other competitive 
product on the market, at a 
fraction of the cost! 
"dHM AM compere: direct y with dBASE HP, И rans тол уорегапопу 
mech more quickly ond casis fess chon інгі) the price.” firuce Brown, 
РС Magazine. 
Unlimited Power, We extended the dBASE Ш+ language © 
bring you to a new level of programming power and versatility. 


(ШЕ; 


Reports withoul programming! With our Report Writer you 
can easily create invoices, sales statements, form letters, 
employee lists, multi-lined and columnar reports, and more. АЙ 
without programming! 


Speed unequalled in performance. dBM АМ V's Greased 
Lightning! Compiler executes dBASE applications up to 16 
limes faster than dBASE 11+, and comes with an unlimited | 
distribution runtime license at no extra cost! 


We are offering a 30 day money back guarantee if not fully 
satisfied. (When purchased Irom a Versasoft authorized dealer.) 

And, our multi-user version of JEMAN for Novell, IBM PC Net 
retails for only $499.95! 


Just compare our price with the competition: 


dBASE lli. МА 
dBASE М (5729500 — 


$149 35" 
inctuded 


$944.75 
$1295.00 _ 


баққа ret once tor comparable гоог ful screen report verme 


dh MAN Highlights: 

С} @BASE П and dBASE НЕ» сопран у 

ЇЗ 329 extended commands and iunchions 

L) Password protechon ағу) data secunty a! Баш 
am] 

L$ ВСО murders 

О Single cormmand mers: төгіс hori rontal 
SOOO 003 pull dowh menu 

О Piagam datuggeriedaor 


Report Writer Highlights: 
1 User refined рорад чебиугінек 6152 гі... 


Multi-User Version: 

Ы Locks records gna Mies 3$ 134110 
prevent deacdioch 

Cl Supports transachon мәнің aed roli 
feck (ewe? ГІЗ aysiem) andi mors. 

C) Алл for Moveli Меси, (as 
PCNal, tenia, VHX god other тані | 
прес йге) Lys fam. 


Call today to order your 
сору о! dBMAN V ! 


О Района amd report from up to D doleterse tiles 
wiih lookup (68 Io One) and scan (one to 
талу) catenas ста того... 


Versasoft Corporation 
4340 Almaden Expwy, Suite 250 

San Jose, CA 95118 

Phone: 408-723-9044 


ARATE ls usd P ғаз rte nd А step Tai. Fere LEE no (кайга ті of Ге ee мк "а simus ni fures сын De Lh be dite 
гайган іі Weel Тыс! 5 үзіңге ura ei totem ПА ЫА СТР ца cem ІШЕК сасна mb Bh cal Hil cus AF GT lint 
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РСМ rite 3 0 
$89 


Requirements: 

IBM PC, XT, AT, 

Р5/2, or compatible with 
448K bytes of RAM 
(320K bytes without the 
spelling checker) and 
DOS 2.0 or higher. 


cursor response. И went from 
top to bottom of a S0K-byte 
file in less than a second, and 
the program found and re- 
placed 34 occurrences of a 
würd in 6 seconds on my IBM 
PC XT compatible. On 
BYTE's keysiroke count 
benchmark test for word pro- 
cessors, PC-Write scored a re- 
spectable 228, compared 10 
WordStar's 234 (see table 2 on 
page 110 in the May 1988 
BYTE). You can also print 
from within the program, in- 
stead of using a separate print 
program, and with enough 
memory, you can buffer the 
print file for faster printing. 

I found the spelling checker 
a bit quirky, although it is an 
improvement over the one in 
the previous version—but 
then, Гуе never met a spelling 
checker Г liked. PC-Write's 
spelling checker looks for 
misspellings by checking if 
the word in question is in the 
master or user list. One- and 
two-letter words are ignored. 
Sometimes, the program 
flagged a plural of an offend- 
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Quicksoft 

219 First Ave. М 
Suite 224 

Seattle, WA 98109 
(206) 282-0452 
Inquiry 1063. 


ing word, only to offer its sin- 
gular as a possible replace- 
ment. But if this happens tc 
your favorite word too often, 
you can easily remedy it by 
adding the word to the 50,000- 
word dictionary. Version 3.0 
lets you edit and execute most 
commands without leaving the 
spell search mode. 

Тһе program now finds du- 
plicate words, and all guesses 
are displayed on the command 
line. You can also link and 
check related files. A nifty 
feature called shorthand mode 
lets you create macros, 50 you 
have to hit only a letter or two 
for commonly used words and 
phrases. You can toggle this 
feature on or off. Bob Wal- 
lace, president of Quicksoft, 
said the program's dictionary 
1$ constantly updated (regis- 
tered users can call the com- 
pany with suggestions). 

Another feature isitsability 
10 store columns as literal 
АЗСП text, letting you import 
Lotus 1-2-3 print files into the 
program. You can also mark 

conmimicd 


Howto . 
move a mountain, 


level a building, 
rule the world, 
erase the past, 


make a million, 
and draw attention 


You can draw anything with AutoSketch* But 
that's only the beginning. Then, you can move it. 


Make sure it's level. Scale it to size. Or draw in rules. 


Dont like it? Erase it. Want it bigger? Stretch 
it. Need details? Zoom in. Want more of the same? 
Duplicare it. 

AutoSketch is the precision drawing tool that 
does amazing things, In up to 10 working layers. 
And because it's also easy to learn (takes about an 
hour), you wont have a long, drawn-out start-up 
process. That makes it the perfect complement to 


your word processing or desktop publishing 
package. 

So get AutoSketch for your PC*. For just 
$99.95, you'll accomplish things you never 
thought possible. And who knows what kind of 
attention that might get you. 

To order AutoSketch directly, or for more 
information, call 1-800-223-2521, For the name of 
your nearest AutoSketch Dealer, call 1-800-445- 
5415, ext.1,or write to AutoSketch, 2320 Marinship 


Way, Sausalito, CA 94965. AUTODESK, INC. 


"Аш нич ure on ІНІМ РСЛАТ/АТ ana 100% 6ommpatesle campus and supports IBM РЕЛ AutSerehi еге теп Ie U S Patent and Trademark Qty Autodesk oc 
IBM and Pesooal Compulor АТ ane regeiated (rademuarke and Per sor а Com ger КТ and Pe аға ademas pi Ima-nasqnal Весны Mactones Cosporabon 
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Reduce 
C Programming 


for MS Windows 


Introducing C. таве", а major 
productivity 1001 for Microsofi* Windows 
program development in С. Slash your MS 
Widows program development time by up 
lo 75% through the poweri object-onented 
programming (ООР) technology cl C. talk. 
With С talk/Views, the most common 
elements ol all M3 Windows programs are 
packaged into reusatie software 
cüomponents-objecl classes Over tory 
sollware components arg included as а 
complete apphcations development 
kamework. These object classes provide an 


PRs 


wi b 


easy-to-learn and pawerluly consistent 
iMferface to the rich l'unctionaliy of М5 
Windows. C talluViews is 2150 a real OOP 
environmen! , Use ihe software 
components as they ага, or extend them fo 
meat the mest demanding applications, 


Coming soon... 

Ар Macintosh* пом your Мо Windows 

program wil port 10 the Mac with tlle or no 
nge! 


_tak/Views tor the 


іп he US, add £5 |or Sao ping, 
{$25 Гос ИТ nanding) 


$450. 


612-544-0170, Fax 612.044.0023 


... providing and advancing 
object-oriented methodolog y. 


Create a keyboard 
50 easy to use, costly training time turns 


into instant productivity! 


i= — нии 


Custom Keys and Snap-On ІВМ KeyCaps: Available in а wide variety 
of colors and imprinted in your choice of colors and fonts. Keytop and 
Keyfront Labels: Supporting emulation, word processing or custom made 


to your specs. Won't weat out or come off keys until intentio 


nally removed. 


FlexShield Keyboard Protectors: Extend keyboard life. Protect from dirt, 
| liquid and damaging environments without restricting keyboard operation. 
Call for your FREE CATALOG of Скот Keyboard Enhancements. 


oole HOTLINE; on 628-2828, Еж. 650 


нооіе 


хеоп РАХ: 602 634-4620 


For orders or custom info, сай: 


602 634-7515 


РО. Box 201, Dept. BYTE, Cornville, AZ 86325 
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| columns and move, сору, ог 


| | delete them. 


Bach registered user of PC- 
Write receives two (ree up- 
grades, Instead of an upgrade, 
you can get a PageMaker im- 
port filter, DCA (Document 
Content A rchitecture) conver- 
sion package, LaserJet font 
manager, or the source code. 
Other goodies that cost extra 
(but most of which you can get 
through Quicksoft at a dis- 
count) include French and He- 
brew capabilities (including 


A Real Deal: 2400-bps Modem 


for $95 


hen І first saw the ad 

from Compu Com 
Corp. for a $95 2400-bps 
modem, I was more than a lit- 
tle skeptical. I remembered 
how my father would say that 
things that appeared too good 
to be true usually weren't. 
Given that only recently havea 
few 1200-bps modems made 
their way (о under 5100, and 
that typical prices for 2400- 
bps modems range from $179 
to about $350, the CCC ad 
promised a lot. So I gave the 
company a cal]. 

The CCC Model 2400 
modem is an interna! short 
board designed for the IBM 
PC or compatibles. It is based 
on a Texas Instruments chip 
set that results in a sparsely 
populated —and therefore eco- 
nomical—board. The board 
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voice support in Hebrew), 
Grammatik IIT, the InSet 
graphics capturer and extra 
fonts, and more. 

With PC-Write 3.0, Quick- 
soft has dispelled any notion 
that it’s not a "serious" prod- 
uct. The technical suppori 
folksare alse friendly, knowl- 
edgeable, and patient. Even if 
the price were not under $100, 
this wouid still be a word pro- 
cessor most worthy of your 
consideration, 

— Dave Andrews 


includes two standard modu- 
lar telephone jacks (a cable 
also comes with it) and a 
speaker with an external voi- 

ume control. 
Like most personal com- 
continued 
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CCC Model 2400 
$95 


Requirements: 

IBM PC or compatible 
with at least one available 
bus slot. 


Compu Com Corp. 
1275 Palamos Ave. 
Sunnyvale, СА 94089 
(408) 732-4500 
Inquiry 1065. 


How To Get In On Our 


Our new saftware product wili 
increase the speed of any PC system 
so dramatically that we're tempted to 
include a pilot's license (and seat- 
belt} as standard equipment. 

We callir FAST! And from the 
moment you toad it, you'll find 
that's an understatement. A gross 
understatement. 

Using any benchmark or perfor- 
mance Lest you choose, FAST! 


DATA TRANSFER RATES 
bi KILDEYTES PER SECOND 


multiplies the actual processing speed 
of your system, by Four times . . . six 
times . . . eight times . . . oc mare, 
depending on your system and 
application, 

With FAST!, a 1BM XT system 
easily outraces a Compaq Deskpro 
386, using a standard data transfer 
performance benchmark. And 
without enhancing the hardware in 
апу way. 

We've gol 3 winner on our hands. 


реті Байкағылттыста, 
Without Hardware Upgrades 
Our remarkable enhancement is 
achieved by very simple means. We 
тоок a well-known speed -enhance- 


ment technique called “disk caching” 


and improved it, By a mile. 

FAST! literally anticipates what 
data your CPU will be seeking, and 
reads that data from your drive or 
floppy into а special RAM buffer (or 
"cache"), before the CPU asks for it. 

Which means that your CPU 
spends almost no Ume waiting for 
disk reads, the most notorious time- 


glutton of all The more disk-inten- 
sive your application (database, for 
example) the more cime FASTI will 
save you. 

Ала since FAST reduces drive read 
time drastically, it also reduces wear 
and tear on your drive, extending 
its life, 


EAST! Ghre» Away The Competitior 
Priced аг just $99, FAST! is 
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FAgT! 


competitively priced with other disk» 
enhancement utility software. Yet it 
offers vastly superior results — Pour 
times the performance of the closest 
competitors. 

And it's hundreds less than 
hardware upgrade optíons like faster 
drives, turbo boards, or entire system 
upgrades, while again offering supe- 
rior speed enhancement, And FAST! 
works with XT, AT, 386 and Р5/2 
systems, in conventional, extended 
or expanded КАМ. 

I you want ta give your computer 
breakneck processing speed, get 
FAST! To order, call Future Computer 
Systems at (503) 894-6975. Or, ask 
your local computer dealer. 

For FAX orders: (603) 894-6670 


Future Computer Sysiems 

26 Keewaydin Unve, Boildsng 2 
Salem, NH 02079 

(503) 864-6975 
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puter modems, the CCC unit 
uses the Hayes-compatible AT 
command set, and & has a 40- 
character command buffer, It 
also adjusts automatically to 
lower transmission speeds of 
1200 bps or 300 bps. 

I installed the modem in my 
Hyundai Super 286c with no 
problems. The board requires 
you to deal with only two 
jumpers. One jumper selects 
COM port 1, 2, 3, or 4; the 
other sets the default (on or 
off) for the auto-answer 
mode. 

The package comes with a 
shareware communications 
program called Boyan (ver- 
sion D3), which has a license 
fee, should you decide to use 
it, of $35. Boyan is а fairly 
straightforward, no-frills pro- 
gram. [t does have one signifi- 
cant drawback, as do many 
programs of this type: It sup- 
ports only COM ports 1 and 2. 
This simply means that if you 
need to assign the modem to 


How the competition s 
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port 3 or 4, you cannot use 
Boyan. 

1 assigned the modem to my 
system's port 3 and used it 
with Procomm Plus. In addi- 
tion to calling loca] access 
numbers, which provide rela- 
tively clean communications 
lines, J also sent and received 
ASCII files on a daily basis via 
standard long-distance ser- 
vice at2400 bps and 1200 bps. 
And although my experience 
didn't constitute a scientific 
test, the number of occasional 
line-notse glitches was about 
the same as on а USRobotics 
Courier 2400. 

[ didn't do any exhaustive 
lab line-noise tests, but in real- 
world use, the CCC Modei 
2400 worked fine. This is the 
first 2400-bps modem I've 
seen for less than $100, and 
it's a bargain. It comes witha 
two-year warranty and a 30- 
day money-back policy. 
That's a very gaod deal. 

— Dennis Allen 


The Electronic Darkroom 


icture Publisher is an 

image editing software 
package billed as an “elec- 
tronic darkroom.” 1 used it to 
edit and manipulate a set of 
scanned gray-scale images to 
increase their clarity or re- 
move Flaws. 

Once you have Microsoft 
Windows, Picture Publisher, 
and any Tag Image File For- 
mat (TIFF) picture files 
loaded and ready to go, a suite 
of useful tools is at your dis- 
posal. These tools include 
Greymap functions, which let 
you adjust or enhance gray- 
scale values; Mask functions, 
which let you create freehand 
or geometric shapes to either 
protect an area from global 
edits or mark anarea for edits; 
Retouch, which you use to 
smooth, brighten, feather, or 
add texture to an image; Edit 
functions, which provide cut- 
and-paste features, and Pro- 


cess functions, which you use 
1o View, crop, scale, or other- 
wise ready images for final 
placement on a page. 

You use basic utilities like 
Undo, Apply, and Zoom to 
implement or delete your 
edits. You can access the tools 
and utilities via Windows" 
pull-down menus, the Astral 
Picture Window icons, or the 
function keys. 

To actually edit an image, 
you move between the Win- 
dows interface and the Astral 
Picture Window. The Astral 
Picture Window is basically a 
full-screen window within the 
Windows environment. When 
you work in the Astral Picture 
Window, Picture Publisher 
paints to а full YGA screen so 
you can see 64 levels of gray 
and manipulate 256 levels of 
gray. I found i1 easy to move 
between the two interfaces. 

It 15 also easy to create spe- 


Introducing the modem with a sleek new 
stand-up* design. Telebit's new T1000 Multi- 
Speed modem. The modem that not only looks 
different, but is different. With more features. 


More performance. And a surprisingly low price. 


More modem for less money. 

What makes the T1000 so different? 

For one, you get a choice of more speeds. The 
T1000 can send arid receive data at 300, 1200, 
2400, or 9600 bps using ordinary dial-up 
phone lines. 

Sothe T1000 can talk to your installed 
base of low-speed modems, plus the large 
installed base of Те!” and other РЕР" high- 
speed modems. 

But it costs about the same as a 
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2400 bps error-free modem. 

Another difference? The T1000 runs at 
9600 bps with any type of data — without com- 
pression. Error free. With MNP and PEP 
error detection and correction. 

The T1000 fits right in. 

The T1000 Multi-Speed modem even talks 
Hayes—right from the box. And if you're using 
the AT command set or even Smartcom III 
software, we're compatible. You won't need new 
software. And you won't need new commands. 

The T1000 also has internal support for 
the most widely-used communications protocols 
— Kermit, Xmodern, Ymodem апа UNIX's 
UUCP So you can transfer files up to 3 times 
faster than any other modern. 
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cial-effect images with Pic- 
ture Publisher. For example, 
you can posterize a photo, 
which groups gray tones with 
ones of similar value, or you 
can change an image's thresh- 
old, which converts gray tones 
to either black or white to 
createline art. 

The two functions that [ 
found particularly fascinating 
were Retouch and Greymap. 
Retouch lets you adjust the 
gray values assigned toa pixel 
using a paintbrush. You can 
easily implement all kinds of 
Changes, like sharpening the 
image via an edge-enhancing 
filter or painting over flaws on 
an image using a gray tone of 
your choice. I used the sharp- 
en feature to give better defi- 
nition to some of my fuzzy 
images. 

The Greymap functions let 
you docomplex adjustments ог 
fairly quick adjustments in 
brightness or contrast. 

I ran the product on a PS/2 
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Model 80 running Microsoft 
Windows 2,03. The documen- 
tation clearly explained basic 
image-preparation concepts 
and was easy to follow. While 
I foundthe producteasytouse, 
anyone buying it should have 
some familiarity with both 
Windows and basic desktop 
publishing and darkroom con- 


cepts. Edited images can be 
ported to page layout, presen- 
tation graphics, or word pro- 
cessing software that accepts 
TIFF or the Encapsulated 
PostScript Font format. If 
you're a serious desktop pub- 
lisher, Picture Publisher is 
worth a look. 

— jan Fiderio ш 


Picture Publisher 
$595 


Requirements: 

With an IBM PC: VGA 
card, analog monitor, 
Microsoft Windows 2.03 
or higher, Windows- 
compatible mouse, 640K 
bytes of RAM, and DOS 
2.0 or higher; a hard disk 
drive is recommended. 
With an [ВМ PS/2: 
Windows 2.03 or higher, 
Windows/P5/2- 
compatible mouse, 640K 
bytes of RAM, and DOS 
2.0 or higher. 


Astral Development Corp. 
Londonderry Sq. 

Suite 112 

Londonderry, NH 03053 
(603) 432-6800 

Inquiry 1066. 


up to lelebit's newest modem. 


T1000 Multi-Speed Modem. 


_ And heres another big difference. Since 
the T1000 runs the most popular communi- 


Call 1-800-TELEBIT or 
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cations software at the highest possible speeds. 
You can take full advantage of packages like 
HyperACCESS, Crosstalk-Fast, MicroPhone II, 
and Acknowledge. 

Just plug us in, and the T1000 will fit 
right in. No matter what your environment. 


Remote management for ease of use. 

Here'sthe final difference. The T1000 
offers a host of remote management features. 
Including remote access, remote configuration 
and remote diagnostics. 

So get the modem that's head and 
shoulders above the rest. [n features and per- 
formance. At just the right price. Telebit's new 


(415) 969-3800, today. 
Or write Telebit at 
1345 Shorebird Way, Moun- 
tain View, СА 94043-1329. 
Fax: (415) 969-8888. 
Because no one gets the 
message through like Telebit. 


2227 
11000. A, 


01983 Telebit cerne ration Telebit i5 a regigtered 


trademark and PEP is à trademark of Teledil Corpora. 
tion. Other brands or product names are trademarks of 
their respective holders. 
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The fastest possible 
way to create the fastest 
SDOS programs 
ossible. 
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Microsoft C Optimizing Compiler 5.1 Techbox 
Se M5, 04/2 or M S. 305, 
=—— o те Ша generate the fastest code for DOS 


Microsoft.C 5.1 
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int 


set Cur 


p = Crni 


р t: 
for (i = 8; i < COLS: p += 2, ін) 
1%: 
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Everything about Microsoft" C Optimizing 
Compiler version 5.1 is dedicated to the profes- 
sional programmer. 

Fast code. Fast development. Fast debug- 
ging. And full support for both MS-DOS* and 
the 05/2 systems in a single package. 

Theres no faster C code on a PC, because 
powerful optimizations, such as in-line code 
generation and loop enregistering, generate 
executables that are compact and efficient. 
The documentation even teaches you special 
coding techniques to squeeze every last bit of 
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and 05/2 systems. 
- [n-line code generation. 
* Loop optimizations. 
- Elimination of common subexpressaons. 
* Full чаи Support to break the 640K barrier, 
- Family API programs that run under DOS and the OSZ 


= Wrie mulsthreaded programsand Dynamic Link 


Liürares. 
~ Small, medium, ‚ and huge memory models. 
a Mix models with NEAR, ERR and HUGE keywords. 
* Fast compilation (10,000 lines/mrinute) with Microsoft 


* Fastest math, m-lme 8087/80287 instructions, and 
flaating-poirit calls. 

« Morecomplete support of proposed ANSI standard. 

* (ver 350 library functions, including a graphics library. 


Моди cage View 
“Ж Systems * 
* Debug applicabons of up to 128MB under the О5/2 
Systems. — “ым 
- Debug multithreaded programs and Dynamic Link 
= Source-level debugging for precise control over 
programs. j 
- Dynamic breakpomts in the source, 
- коллар written in a variety of Microsoft 
Wages. 
- Full symbole display of C structures 
- Interact follow inked lists and nested structures. 
- Watch vanables, memory, registers, and flags. 


t tiliti 
a Ег `- twice а fast as the C 4,0 version linker’. 


| * 05/2 incremental linker – up to 20 timen faster than a 


full tink. 
. — and MS-DOS reconfigurable programmer's 
itor 


speed out of your code. 

Fast code isnt all you get. Under MS" OS/2, 
the 640K barrier is gone so you can write C pro- 
grams as large as a gigabyte. You can call the 
operating system directly Create more respon- 
sive programs (multiple threads allow program 
operations to overlap) And build Dynamic Link 
Libraries (DLLs) that can be shared, saving 
valuable memory. DLLs also allow your main 
programs to be smaller, so they load faster. You 
can even write a single Family API program 
that runs under both MS-DOS and М5 05/2. 


The fastest possible 
way to create the fastest 


OS/2 programs 


possible. 


Microsoft.C 51 
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Microsoft Editor is the first reconfigurable 
text editor for programmers that lets you de- 
velop under MS-DOS апа MS 05/2. Under 
MS OS/2, multitasking lets you edit one file 
while you compile wm 1, which cuts develop- 
ment time. You can even generate multiple com- 
piles that report errors directly back into your 
source code. 

Microsoft CodeView"is the highly acclaimed 
window-oriented source-level debugger that 
makes debugging not only fast, but extremely 
efficient. You can view program execution 
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Microsoft С Optimizing Compiler 5.1 Techbox 


“ опе that generate the fastest code for DOS 
and 08/2 systems. 
- In-line code generation. 
* Loop optimizations. 
- Ebmination of common subexpressions. 

* FullOS/2-system support to break the 640K barrier. 
- Family AP] programs that run under DOS and the 05/2 


; |a RN programs and Dynarme Link 
А Livrarias. 

* Small, medam, ct, large, and huge теткегускке. 
= Mix models with NEAR, Pa and HUGE keywerds. 

* Fast = жа (10,000 Eesdmmute) with Мктовой 


a Fastest math, m-lne 8087/80287 instructions, and 
floaling-poit calls. 

* More complete support of proposed ANSI standard. 

* Over 350 library functions, mcluding agraphicslibrary 


pem uem t 
. systems support. 
- Debug applications of up to 128 MB under the 05/2 


= | | 
- Debug multithreaded programs and Dynamic Link 
Libraries, 
* Soutce-leve! debugging for precise control over 
programs. 
- Dynamic breakpoints in the source. 
- Debug programs written in a variety of Microsoit 


| m 

- Full symbolic display of C structures. 

> Inleractively Нож hnked lists and nested structures. 
a Watch variables, memory, registers, and flags. 


Other eee 
* Fasl (twice as fast as the C 4,0 version linker). 


у PA a ^ M linker — up to 20 times faster than a 
ull hnk. 
ғ 05/2- and MS-DOS reconfigurable programmer's 
editor 


while you watch variables and register values 


change. And under MS OS/2 you can debug 
multi-threaded applications, DLLs, and pro- 

ams as large as 128 MB. The Microsoft C 
Optimizing mpiler 5.1, белден for the pro- 
fessional programmer. It's all the speed you 
need. Call (800) 541-1261. 


Making it all make sense: 
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The Only Character 


Recognition System 


Nature’s character recognition system can be 
trained to read any language. Flagstaff Engineer- 
ing's SPOT ОСК Text Reader is also trainable. 
It has read text printed in thousands of typefaces 
in over 130 different languages! 


The SPOT OCR Text Reader works just like a 
typist who reads a page, then uses a keyboard 
to transfer the information on the page into a 
computer file—except SPOT uses a scanner for 
eyes and outputs the text directly into standard 
text files. SPOT is also faster. It can read up to 
35 characters per second on a 16MHz AT, and 
up to 65 characters per second on a 25MHz 
machine (that's 780 words per minute). SPOT 
supports most major makes of scanners. 


Using sophisticated statistical techniques, 
SPOT recognizes characters like the brain does: 
by examining their shape and context. Like 
nature's original, SPOT is very flexible. It can 
glance over an entire page or zoom in on a 


few lines of text SPOT can read newspapers, | 


(DEALERS: 105) 


That Outperforms Ours 


Visit us at C-BIT in 
Hanover, West Germany. 
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magazines, books, manuals, invoices, contracts, 
government documents, columns, tables . . . just 
about any printed text. And SPOT keeps getting 
better. The new Version 3.0 is faster, more 
accurate, easier to use, and better documented 
than its predecessors. 


Since 1982, Flagstaff Engineering has provided 
visionary data conversion solutions for thou- 
sands of companies worldwide. SPOT is already 
increasing productivity and making life easier for 
many publishers and researchers, accountants 
and telemarketers, medical and legal offices, 
archival and transcription services. 


Wouldn't your business benefit from fast, 
accurate, and low-cost OCR software? Give us 
a call and let our application specialists explain 
how you can save time and money with SPOT, 
the ОСК text-entry solution. 


z» FLAGSTAFF 
=, ENGINEERING 


Helping People Read a World of information 


1120 Kaibab Lane е Flagstaff, AZ 86001 
602-779-334] © FAX 602-779-5996 
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Jerry hands out 

the kudos for 

the most distinguished 
products of 1988 


have got 8 million things todo. At 
dawn tomorrow I catch an airplane 
to New England, where I'm sched- 
Шегі to do some briefings about the 
Space program, as well as attend a BYTE 
Editorial Exposition. Meanwhile, 
Christmas is in a few days, and I’ve done 
no shopping at all. I found Larry Niven's 
present last spring, so that's set, and 
Mrs. Pournelle can handle the rest—ex- 
cept of course for her own, which, with 
luck, ГН pick up in New Hampshire. 
Surely they have interesting presents? 
Meanwhile, this is the last column of 
the year, which means it's time for my 
annual Chaos Manor Awards. BYTE has 
recently instituted annual awards, and 
it’s about time; I've nothing against the 
other magazines’ awards, but { do think 
BYTE has unique expertise in this field. 
The BYTE awards are the result of a vote 
of the BYTE editors, and they are “offi- 
cial"; you saw them in the January issue. 
TheChaos Manor Awards come under 
different rules. They aren't "official" 
from BYTE, just from me. There's no 
vote, although I may check with other 
BYTE editors to see if they have had 
problems | didn't notice. Eligibility is the 
year ] got a product, not the year it came 
out. Finally, the usual Chaos Manor 
rules apply: unless otherwise noted, this 
is all stuff that I've personally used and 
beat the devil out of. 


1988 

This has been an interesting vear. I be- 
gan this column a few weeks ago by set- 
ting up a GrandView outline (ГИ get 
back to GrandView later). Within a 
week, I had more than enough items 10 
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Jerry Pournelle 
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fill three columns. ['ve acquired a for of 
useful stuff this year, and much of it first 
came out in 1988. Some of these products 
aren't earthshaking, but they're all 
darned useful. By me, 1988 was a very 
good year for computer users. 


Most Useful Computer 

The clear winner in this category is the 
Cheetah 386, which is built up from a 
Cheetah motherboard and memory in- 
stalled in a "tower" configuration. Intel 
furnished the chip set (the 80386 and 
80387). Big Cheetah runs at 25 MHz. It 
would run faster i£ I got Intel to send me 
faster-rated chips, and] just may do that; 
although 1 have to say that Big Cheetah 
already runs fast enough for anything 
I'm likely to do. The BIOS is by Award. 
So far it has been compatible with every- 
thing I've tried, including the new 
DESQview 3.0, 

Just about everything I have said about 
Big Cheetah could be said about the Ze- 
nith Z-386 (although that runs at 16 
MHz, still fast enough for nearly any- 
thing | do). It happens that I use Big 
Cheetah a bit more than [ do the Zenith, 
bur it could be the other way around. 
That is, I never experiment on my pri- 
mary machine; and since m always 
mucking about with new software and 
boards and equipment, something has to 
be the experimental machine. 

| keep a generic IBM РС AT clone that 
came from Larry Aldridge's Sterling 
Solutions (1824 South Starfire Ave., Co- 
rona, СА 91719) for stuff l'm really 
doubtful about For a fair test, however, 
all the stuff—boards and software— 
should be run with an 80386 since, in my 
judgment, the 80386 is the wave of the 
future. The Z-386 serves as the 80386 
test-bed, and it has never failed me. 
When Larry Niven needed a new com- 
puter, [ had no hesitation in recommend- 
ing the Z.-386, which is what he bought. 
Still, Big Cheetah is faster, and I do use 
him a bit more; so that's the machine of 
the year, with the Z-386 as runner-up. 


The 80286 chip, originally greeted 
with enthusiasm when the AT came ош, 
has proven to be a dead end. For one 
thing, while it's easy to get from virtual 
mode (where the 80286 pretends that it's 
a fast 8086 like you have in your PC) to 
protected mode (which is genuine 16-bit 
operations that can directly access 16 
megabytes of memory), getting back 
from protected mode to virtual mode re- 
quires a kludge you have to see before 
you'll believe it. 

That's not the worst problem. If Intel 
had been able to make 802865 of consis- 
tent quality, the chip might stil! have a 
protected-mode future, but they didn't. 
Instead, we have a number of steps and 
revisions of the 80286, and they are not 
alt alike. Programs running in virtual 
mode aren't likely to notice, but when 
you move into protected mode, it can 
make a real difference. Thus, anyone 
programming for the 89286 in protected 
mode must find a least common denomi- 
nator of the chip to write to. That is pos- 
sjble, but since it's also difficult and 
expensive, it's generally confined to 
large programming outfits. Much of the 
driving force in this industry comes from 
small programming companies. 

There is useful 80286 software, but in 
general, the future of the 80286 is to be 
used as a kind of fast 3086, while the 
80386 has a great future. The 80286 
won't be abandoned quickly because 
there are so many of them out there, but 
sce a definite trend toward software writ- 
ten just foc the 80386. Most important, 
there will be compilers and code genera- 
tors using the 80386's special features. 


Disk Drive of the Year 

Big Cheeiah's disk drive is the Priam 
ESDI 330-megabyte hard disk drive, and 
that gets the award in this category. 

I'm very happy with the trend to ever- 
larger hard disk drives. ] didn't predict it; 
indeed, one of Pournelle'slaws was "Sii- 
icon 15 cheap, but iron is expensive." 

continued 
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A MESSAGE 
10 OUR 
SUBSCRIBERS 


ROM TIME TO TIME 

we make the BYTE sub- 
scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. We take great 
care to screen these companies, 
choosing only chase who are 
reputable, and whose products, 
services, or information we feel 
would be of interest to you. 
Direct mail is ап efficient 
medium for presenting the latest 
personal computer goods and 
services to our subscribers. 


Many BYTE subscribers ap- 
preciate this controlled use of 
our mailing list, and look for- 
ward to finding information of 
interest to them in the mail. 
Used аге our subscribers’ names 
and addresses only (no other 
information we may have is ever 
piven). 


While we believe the distribu- 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to the 
following address. 


BYTE MAGAZINE 


ATTN: SUBSCRIBER SERVICE 
РО. Box 555 
HicutTstown, М] 08520 
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he Amiga 
2000 is the clear winner 
as most-improved 
computer. 
[el 


This was formulated back in the days of 
the S-100 bus, and it was intended to 
warn users that it was a lot easier 10 up- 
grade a machine that used a bus and 
cards than the single-card computers that 
were the 5-10075 chief rivals, but I also 
applied it to disk drives. I was quite cer- 
tain that spinning metal would soon give 
way to something without moving parts, 
like magnetic bubble memory. 

I still think that eventually that has to 
happen—doggone it, it really is easier to 
fabricate complex silicon than to make 
high-precision spinning platters and 
heads—but it's also very clear that it 
won't happen soon. I'm seeing reliable 
gigabyte drives that fit into an AT chas- 
sis. Priam has a 700-megabyte drive that 
І suspect will be next year's drive of the 
year; m seven years of using Priam 
drives, from the original 20-megabyte 
drive to the 330-megabyte unit I use now, 
I've never lost any data. 

Priam shares this award with itself: 
that is, 1 also have their 330-megabyte 
SCSI MacDisk for the Macintosh ПІ. Of 
course, it uses the same hardware as Big 
Cheetah's disk drive, so this is really 
only one award. The MacDisk sure is 
handy: Гуе noticed that the Mac II hard 
disk seems to fill up even faster than PC 
hard disks do. It's probably the graphics 
and image files. Priam was kind enough 
to donate a 330-megabyte MacDisk to the 
Lowell Observatory, and it's about time | 
publicly thanked them. ГЇЇ report on 
using microcomputers at the Lowel] Ob- 
servatory soon, 


Most Improved Computer 

The Amiga 2000 is the clear winner 
here. It’s not just the hardware upgrade 
to the 68020 chip and a new chip set with 
more video RAM (although those cer- 
tainly helped). Commodore has also 
greatly improved the operating system. 
The Amiga 2000 will now boot from its 
hard disk; there's no more Kickstart with 
а floppy disk and then calling in the 
Workbench. The disk access times have 
been improved dramatically: it used to 


be that you could go get a sandwich while 
the Amiga read in a medium-length file. 

The Amiga 2000 is now good enough 
for most things you'd like a computer 
for. For example, WordPerfect users 
will find their favorite editor works fine 
on the new Amiga. Indeed, the whole 
software base is expanding rapidly. 

Г was just up to the Stanford Linear 
Accelerator Center (SLAC}, where they 
use Amiga 2000s as workstations for 
both secretaria! and scientific staff. A 
great deal of the work is done locally, 
while the Amiga's multiprocessing capa- 
bility keeps it connected to their big 
mainframe. SLAC has developed soft- 
ware 10 let the mainframe initiate an 
Amiga task while the Amiga is doing 
something else. They use Donald 
Kouth’s TEX scientific text formatter, 
there’s an excellent implementation for 
the Amiga. Incidentally, the X in TEX is 
a Greek chi, so it's pronounced "tek." 

SLAC has developed a whole slew of 
software for the Amiga. I was quite 
frankly impressed with what the SLAC 
people can make ihe Amiga do. If Com- 
modore could manage to get the SLAC 
software—most of it is public domain— 
and distribute it with the Amiga, it would 
go a long way toward making the Amiga 
a machine for the rest of us. 


Most Useful Peripheral 

Hands down, the most useful new pe- 
ripheral І acquired this year is the Maxi- 
mum Storage WORM (write once, read 
many times) drive, Runner-up is Infor- 
mation Storage's WORM drive. I find 
the Maximum Storage software a bit 
handier than Information Storage's 
WORM TOS. Both WORM drives work 
very well. Both have recently come out 
with high-density formats that get even 
more data on one WOR M cartridge. 

The main function of a WORM drive 
is to back up all my work: fiction, pro- 
grams, data brought іп by E-mail, ever y- 
thing of value. WORM storage disks cost 
about a dollar a megabyte; and unlike 
other backup media, the WORM saves 
everything. You can page back on the 
WORM and find every version you ever 
saved. This can be invaluable for pro- 
grammers. [t's no bad thing for fiction 
writers, either. 

Since the computer sees the WOR M as 
just another disk drive, you can use it to 
store compilers, word processors, and 
other software that is read and not writ- 
ten to, thus saving hard disk space. 

The really neat thing about a WORM 
is that you don't mind using it to back 
things up, since it works with COPY or 

continued 
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XCOPY, just like any other disk drive. 
The WORM isn't a great deal slower than 
your regular hard disk drive (well, it's 
slower than mine, but my Priam disk 
drive goes at an amazing 14 miilisec- 
onds; the WORM is more like 75 ms); 
consequently, it takes not much longer to 
make backup copies than it did to save 
(һе files in the first place. Once saved. 
they're nearly eternal. My practice is to 
alternate WORM cartridges, with the 
one not in use at the moment residing in a 
safe-deposit box at American Vault; that 
way, even Ч Chaos Manor burned down, 
I'd have most of what l've been working 
on. 

I've said it before, but ГЇЇ repeat it 
here: anyone doing serious software de- 
velopment should get a WORM drive. 
It's likely to be one of the best invest- 
ments a software development firm сап 
make. 


LANtastic 

| don't have fixed categories in the Chaos 
Manor Awards; 1 invent categories to fit 
products that have impressed me. That 
description certainly fits Artisoft's 
LANtastic, which ГИ call the LAN of 
the year. LANtastic consists of ап 8-bit 
board and peer network software. Instal- 
lation of both hardware and software is 
simple, and once done, any station on the 
network can configure itself to make 
none, all, or part of its files available to 
other stations. Since it is a truc peer net- 
work, nothing can be accessed without 
prior permission. 

LANtastic allows network access to a 
CD-ROM drive; the DOS extensions 
need be installed only in the remote ma- 
chines. Since LANtastic works through 
DOS, it’s possible to access WORM 
drives and nearly everything else. 

There are faster LANs, but so far I've 
found LANtastic to be more than ade- 
quate for every task I've given it. 1 was 
even able to use it to network the DOS 
side ofthe Amiga to my PC. 


PowerPoint 
By far the most useful Mac product of the 
year was Microsoft's PowerPoint. This 
program lets you make and organize 
briefing slides; 1 used it to prepare the 
SSX (Space Ship Experimental) briefing 
for the incoming Bush administration. 
PowerPoint typifies both the good and 
bad points about the Mac: once you 
understand the techniques, it’s easy to 
use, but many of those techniques can be 
discovered only through learning com- 
puter folklore. 
PowerPoint makes one-sheet briefing 
continued 
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charts that the program documentation 
calls “slides.” Slides can incorporate 
both text and graphics, If you have a 
briefing logo, it can be pasted onto the 
presentation master, and it will then ap- 
pear on every chart. I scanned in the 
logo—a stylized SSX rocket super- 
imposed over a globe—with the Apple 
Macintosh scanner, another of those 
products that are infuriatingly excellent: 
it works fine, but you really haveto work 
to outsmart the software, which seems 
perpetually to offer you options you want 
hut which are grayed out (and thus not 
available). On the other hand, when you 
do figure this stuff out, it works splen- 
didly. The logo really looks great. 

PowerPoint charts or slides can be 
shown on-screen, photographed with 
something like the Datacam computer 
screen camera to make actual slides, or 
printed on а Laser Writer. The Laser- 
Writer will print on acetate for overhead 
projectors. However you do it, the final 
product looks very professional. 

There is also a notes system: each 
chart is produced in miniature at the top 
of a page, after which you can add any 
notes you like. When you print the brief- 
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owerPoint 
makes one-sheet 
briefing charts that are 
called slides. 


ing charts, you can also, if you wish, 
printthe notes files. 

H your company is much involved with 
giving briefings and presentations, it's 
probably worth buying a Mac and a 
Laser Writer just to have this program; 
the output is that good. 

Getting there may drive you nuts. 

For example: when vou print your 
charts, PowerPoint offers the option of 
normial printing, one chart per page, or 
"handout" style, which puts up to six 
charts (in miniature) on each sheet. This 
is a great way to give out briefing sum- 
maries, and when we finished the SSX 


briefing, I wanted to make handouts, 
When I did, though, there at the top of 
each page in a nice shadowed box were 
the words "Presentation Title," and at 
the bottom it said "Presented by:" fol- 
lowed by blank space. Clearly not what 1 
wanted. If there had to be a "Presentation 
Title” box, it ought to have a title I had 
given it. I didn't care to have "Presented 
by: blank” on every page, either. 

The PowerPoint documents are clear, 
detailed, and very long. If I were a pro- 
fessional document manager, I'd read 
that book from beginning to end. Alas, 
I'm not, and indeed I was in a great hurry 
and had no time ta read a few hundred 
pages; since what I wanted was to title the 
presentation, 1 looked up "title" in the 
index. There was nothing there. Nothing 
under "presentation" or "presented by," 
either. 

Eventually Г figured it out: just as 
there Ба "Master Slide" onto which you 
paste your logo and all the other stuff you 
want on every briefing chart, there's a 
"Handout Master" that does the same 
thing. Ail it takes is editing that. It all 
makes sense, too, once you cotton onto 
the philosophy. 
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It stil] wasn't all that easy to do things. 
For reasons ] have yet to understand, the 
Handout Master insists оп showing the 
Presentation Title in color, and when I 
try to use the facilities to change the color 
scheme, I get а bomb, "Sorry, a system 
error has occurred," and error message 
05; none of which makes life easy if you 
are trying to make charts to take to the 
transition team and your airplane leaves 
in 5 hours. 

I managed a kludge that seems го have 
worked. The "color" scheme the system 
gives me is so dark І can't read it, but I 
fust typed in the Presentation Title blind 
and trusted to luck that when it printed in 
black and white it would look al] right; 
and Lo!, it did. 

I had other problems like that and was 
able to work around them all. 1 think 
using a Mac is a bit like learning Lisp: if 
you fool around with it long enough, 
there's a kind of “Аһа!,” after which 
everything is simple. І sure hope so. 

Meanwhile, despite all the problems, 
PowerPoint let me make up a complex 
and highly professional presentation in à 
couple of evenings; in my old aerospace 
days, it would have taken (һе presentation 
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art group at least a week to do a job that 
good, and the cost would have been 
greater thanthe value of the Mac II. 

The Mac П and PowerPoint are seri- 
ously good stuff. 


Printing 
The printer of the year is the big Kyocera 
F-3010 laser printer, As Гус said before, 
Г really have no business hanging onto 
this much printer, but I'm sure glad they 
don't want it back just yet. The F-3010 
emulates nearly every printer known, 
and it prints an honest 15 pages a minute 
of double-spaced Times Roman text 
(complete with italics and boldface). 1 
printed a novel in well under an hour. 
Like most modern laser printers, the F- 
3010 stacks the output upside down. 
Meanwhile, Mrs. Pournelle reminds 
me that the Mannesmann Tally laser 
printer continues to wark reliably in her 
end of the shop. It also happens to use the 
Kyocera print engine. 


Laptops 

Despite its weight—it really is giving me 
a permanent list to port—the laptop T 
carry is the Zenith SupersPort 286, 


which is a full AT-compatible machine 
with a 20-megabyte hard disk drive. The 
screen is readable, and I get an honest 
J-plus hours on each charge. Гуе carried 
the SupersPort to a lot of places, and al- 
though J really wish it weighed less, I 
find that I'm not willing to swap it for 
one of the other laptops we have here at 
Chaos Manor. 

I did discover that the Super'sPort isn't 
as easy to use in my Bronco II as was its 
predecessor, the 27-183. The SupersPort 
18 both smaller and heavier than the Z- 
183, and when you have to balance the 
machine on your lap while being driven 
at freeway speeds, that difference is im- 
portant. I did manage to work with the 
SupersPort: [ got a bungee cord and used 
that to hold the machine up against the 
dash, with its battery pack resting on the 
shelf above the glove compartment. The 
cord held the machine in place despite 
bumps and curves, and I was able to 
write several hundred words an hour. 

For writers, the difference between 
the SupersPort and the 2-183 isn't all 
that great; either will do the job nicely. 
The SupersPort is, of course, faster and 
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How to think of the New Әрі CHANNEL PC/Xe 
Intelligent Multi-Channel Communications Board. 


Think of the DigiCHANNEL PC/Xe as the cutting 
edge of economy. You asked for an intelligent multi-channel 
communications board to fit applications that don't need a 
host of "extra" features, and we listened. 

Ал BMH2 80186 processor gives you speed and power that 
basic boards can't match, yet its cost 
is surprisingly. , well, , basic. You сап 


64K of RAM is plenty for such straight forward multi-user 
and multi-channel applications as data collection and 
office automation. 

Best of all, the Digi CHANNEL PC/Xe is engineered and 
buill to the same impressive standards as our DigiCHANNEL 
РС/ХЕ So, no matter how simple 
or complex your system, you can trust 


choose between 4 or 8 asynchronous 
channels, and you'll find that its 


us to get you up and running. And keep 
you there. 
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more powerful. The screen can fold to a 
wide variety of angles, making the Su- 
persPorl easier to use on airplanes. The 
fact is that [have both machines, and I'm 
sitting оп ап airplane writing this on the 
SupersPort, which I suppose says it all. 


Grand View 

The software product of the year 15 5у- 
mantec's GrandView, which is ап out- 
line processor. That may not sound very 
important, but GrandView is, particu- 


larly when used in conjunction with 
DESQview. GrandView is generally the 
first DESQview window T open; that 
way, I can get the day's schedule, then, 
when ‘т doing other things, jump back 
to one or another GrandView outline tc 
add notes on stuff that has ta be done аг 
insert ideas for columns and stories. 
GrandView might not be quite so valu- 
able without DESQview, it's the instant 
availability that makes the program vi- 
tal. Since it lets you have several Grand- 
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View windows open at the same time, 
GrandView under DESQview gives 
rapid access to a calendar, files on future 
cotumns, files on books in progress, and 
so on. 1 can be connected on-line to BIX, 
get an idea for a future column, jump 
over to GrandView, record it, and get 
back to BIX in seconds. 

I have the notes for this column on 
GrandView, which is what makes it pos- 
sible for me to be writing while on this 
airplane, [ really wonder how I ever got 
along without Grand View. 


ScanMan 
The gadget of the year is Logitech’s 
ScanMan. This consists of a PC board, 
software, and а hand-held scanner you 
drag across whatever it is you want to 
bring into your PC. ScanMan only scans 
images; it doesn't convert text into 
ASCII files. However, once you have an 
image file, you can sometimes use Fiag- 
staff Engineering's Spot OCR (optical 
character reader) software to make the 
conversion. | say "sometimes" because, 
while Spot seems to be the current state 
of the art in OCR software, there's still a 
good way to go before you can scan in 
and read everything you might want to. 
If you intend to do в lot of scanning. 
particularly of text and documents, 
you'll probably be better off with the 
Hewlett-Packard full-size scanner; but 
for occasional work, ScanMan is easy to 
use and affordable. 


Languages 

The language of the year is Microsoft's 
Quick BASIC 4.5. This release cleans up 
bugs in version 4.0, and it also makes a 
number of significant changes in the user 
interface. You can stil) get the old inter- 
face back if you want it. 

When 1 began this column years ago, 
much of it was devoted to language de- 
bates: which was the best language for 
programming a microcomputer? Theo- 
rists agreed on one thing: BASIC was not 
the Janguage of choice, either for teach- 
ing programming or for writing useful 
programs. On the other hand, most of the 
early programs were written in Micro- 
soft BASIC, largely because there just 
weren't many other choices. For a while 
there, it was either BASIC or assembly 
language. 

The main objections to BASIC were 
that it was not strongly typed and there 
weren't any control structures. BASIC 
code tended to be full of GOTO state- 
ments, and any large BASIC program re- 
sembled a basket of cooked spaghetti. 
The program logic was impossible to fol- 
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You No Longer Have to Share the 


Lower 040K With Your Debugger 


p eriscope Fs new board uses ZERO memory іп the | 
lower 640K. Yet it has plenty of room to safely store | 
all debugging information, like Ve as well as the | 
powerful Version 4 soflware. 


Periscope's hardware adds 
the power to solve the really 
tough debugging problems 


The break-out switch lets vou "m 
break sio the system any time, 
You can track down a bug 
instantiv, or just check 
what's going on, without 
having to reboot or power 
uown and back up, Thars 


really useful when your 
system hangs! The switch is memory baad keeps ай debugging 
aban Gul (4 Ihe lowe B40K Can be used n | 


included with Periscope 1. T PCS ats and 3885 with both EGA /УбА апа EMS по 

Periscope Ill; and Periscope 111 мегад The Penscope bass oul ауел enables убо 10 
Periscope { has а NEW board recover kom а hung system. includ wih Medals | 0 wed | 

with 5 IZK of wrile-protected RAM, user-expandahle то IMB, for the Periscope software, | 

н symbol moles, and all related debugging information. Normal DOS memory 

(ihe lower 640K) is thus тошу freed up for your application, and Periscope 

is protected from being overwritten бул runaway program. The new 

board's footprint is only 32K, 50 vou can use it in PC, AT, and 386 systems 

with EGA/VGA and EMS hoards Installed (not possible with the previous 

36K board). it can also һе used with Periscope Ш to provide additional 

‚ write-prorected memor y, 


Periscope ШІ has a board with 64K of write-protected RAM to store the 


n jl ree 


The Periscope ПІ board adds another powerful dimension го sour 
debugging. [ts hardware breakpoints and real time trace buffer lec vou 
track down bugs thai a software-oriented debugger would take roo long 
to find, or can't faved ar all! 


The Pappe И hardware-breakpoin! board Captures ПМ НЫН m regime 3g you И ing tuga that can і be 
found with asofliwara-hated dabuggel 


It helps you debug just about any kind of program vou can write. 
efficiently. 

Регізсоре 5 the answer for debugging device-drivers, memory-resident. non-DOS, and 
interrupt-driven programs. Periscope works with any language, and provides source and/or 
symbol support for programs written in high-level languages and assembler. 


.thoroughiy and 


А А + қ Peri е 5oltwgre 
David Nanian, President of Underware, inc. 250 a ` 


(of BRIEF fame) says this about the new 
Periscope Version 4: 


"Periscope has always been an unbelievable 
assembler-level debugger Version 4 has 
turned н into a terrific source ісуі dehupger 
as well. Aside from major enhancements like 
the source-level improvements, al the little 
changes make a really big difference, vao. For 
instance, symbol lookups and disassemblies 
are noticeably faster, and highlighting the 
registers that have changed really makes lile 
сазісг, Once again, Periscope has raised the 
industry standard for debuggers!” 
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What's New in Periscope 
Vers sion 4: 


* Xu den al ss гае У Irem Ma feit С 
чи * 

а hug Mitre] жона apy he ation 

я м аут ЗАТ гм 

юпа миксе Eas] support 

в Аиа е m a Sach utl 

B милы ii нта Simi 

Мн terminal 

= Js D uwibus tme мирап 

e [wy nici tuse semi]. 

ж ме Гуа реи en аис Їр 

2 Shi aise sta" 


e [ез ИЦ а 


B Periscope I includes a NEW full-length 
board with 512K of write-prorected RAM; 
(user-expandahle to IMB); break-out 
switch; software and manual Гог 5795. 

B Periscope П includes break-out switch; 
software and manual for $175. 

B Periscope П-Х includes software and 
manual (no hardware) for $145. 

B Periscope ПІ includes a full-length 
board with 64K of write-protected RAM, 
hardware breakpoints and real-time (race 
buffer; break-out switch; software and 
manual. Periscope ПГ for machines rur- 
ning up 10 10 MHz with one wail-statc is 
51395. Plus the new Model | board, 51995 

Due tothe volatility of RAM costs, prices on board 

models are subject lo change wilhout notice. 

REQUIREMENTS: IBM PC, XT, AT, Р5/2, 

B0586 or clase compatible (Periscope 10 

requires hardware 25 well as software compar 

ibitin, thus wl! nor work on PS/2 or 80380 

systems} DOS 2.0 or later; G4K available 

memory (28K ac instalon ome}, one disk 
drive; an 80-column METIA, 

Call us sath vow questions Weil be Бирр 
to send vou free information or help you de- 
сюе on the mode] dit best fis vour needs. 


Order Your Periscope, 
Toll-Free, To and 
800-722-7006 


MAJOR CREDIT CARDS ACCEPTED 


The | | 
Periscope 


Company, Inc. 


1197 PEACHTREE ST. » PLAZALEVEL 
ATLANTA, GÀ 30361 * 404 | 875-8080 
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low, if it existed at all; many of those 
early BASIC programs “just growed.” 
That's al! changed now. QuickBASIC 
4,5 has all the control structures vou']l 
ever need. It has IF... THEN, ..ELSE, 
CASE, DOWHILE, DOUNTIL, and so 
forth, all of which have been in BASIC 
for some time. И also has subroutines 
that can be cailed by name, and they are 
nearly indistinguishable from Pascal 
procedures. ОВ 4.5 subroutine variables 
can be local, local and static {a static 


CHAOS MANOR 


variable doesn’t go away when you exit 
the subroutine), or global. 

While QB 4.5 isn’t as strongly typed 
as Pascal, there are variable types, in- 
cluding records that work pretty much 
the same way that records do in Pasca). 
In a word, all the necessary data struc- 
tures are there. It's still possible to write 
spaghetti code, but it's just as easy to do 
things right. 

The result is a language quite good 
enough for complicated programs, as 


қ 
Ne" Turbo Pascal Tools for 
Powerful Multi-User Databases 


Write powerfnl multi-user databases fasterand easier using the 
language you love - Turbo Pascal - and B- Tree Filer5.0. Easily upgrade 
yourpresentapplications that use Borland's Database Toolbox. 


‚ The Performance and Connections You Need 


You'll havethe fastest, safest, most flexible databases 
when you use B-Tree Filer 5.0 – no rigid structure, no 
TSR hassles, no running out of files. And they're 
compatible with Novell, 3Com, MS NET, and others. 


The Complete B-tree Tool Kit 


In over 100 Turbo 5.0 procedures you get: 
• Fixed and variablelength records е Two billion 
records per database * 100 keys per index file 
ә Flexible record locking * B-tree indexing with 
advanced page balancing * Fail-safe mode with journaling * Units 

forsorting, browsing, reindexing, and reorganizing * Saime source 
runs оп апу network * Complete source code. B-Tree Filer includes 
full documentation and technical support and you pay NO royalties. 


B-Tree Filer 5.0 is only $125. (single user) 
Multi-user version with network support, only $175. 


Call toll-free for credit card orders. 
1-800-538-8157 ext 830 (1-808-672-3370 ext 830 in CA) 


Complete capabilities brochure available, call 406-438-8608 


(8 to 5 PST) or write for more information. Also from Turboflower: L 


* Turbo Analyst 5.0, tune and document your programs, only $99. 
= Turbo Professional 5.0, the best general purpose library, $125. 


Satisfaction guaranteed or your money back within 30 days. 
Turbo Pascal 4.0 or 5.0 is required Shipping and taxes prepaid 


іл 0.5, and Canada. Elsewhere add $15 per unit, 
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TurboPower Software 
P.C. Box 66747 
Sealts Valley, СА 55065-0747 
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well as for quick-and-dirty jobs. I don't 
doubt that you can do a great deal more 
with C and that the resulting program 
will run faster, on the other hand, ií you 
don't do a lot of programming in C, you 
won't do any. C is a language that lets 
you do in one line what it takes several 
lines of Pascal or BASIC to achieve. The 
result is that it's much harder to read the 
program, and if you put a large C pro- 
gram aside for a few weeks and then go 
back to it, you are likely ta find it's going 
to take a long time to figure out what you 
did. With BASIC, you can usually just 
pick up the work and start adding to it. 

I сап make about as good a case for 
Borland's Turbo Pascal as I сап for ОВ 
4,5; but the fact remains that the major 
programming work I've done this year 
was on Mrs. Pournelle's reading pro- 
gram, and that has been done in QB 4.5. 
Also, when I have a quick job to do—file 
format conversions, for example—i find 
that I tend to use QB 4.5 because it's so 
simple to do, А 

І suspect that the future belongs to ob- 
ject-oriented languages, like Smalltalk 
ог Actor; but at the moment, the lan- 
guage І actually use is ОВ 4.5. 


Software Trendsetter 
There are hardware differences between 
PC and Mac computers, but they're less 
important every year. For most users, 
the essential difference is the general 
philosophy of their operating systems. 
The Mac has always been visual and 
graphics-oriented, and Mac software in 
general has been developed to take ad- 
vantage of that, Some of that software 
was so good that many of us thought it 
was worth buying a Mac 10 get it. Of 
course, much of this software was con- 
cerned with desktop publishing and 
document preparation, typified by pack- 
ages like PowerPoint. 

There were also programs like Micro- 
soft's Excel and Softview's MacInTax. 

Many analysts said the most important 
computer event of 1988 was the introduc- 
tion of OS/2 and Presentation Manager. 
That may be true, but I have my doubts: 
even Microsoft says the installed base of 
0$/2 won't be very large for another cou- 
ple of years. In my judgment, the 1988 
improvements in Windows were consid- 
erably more important. Provided that 
you have a good EGA video system, you 
can now get both Excel and МасіпТах 
for your AT. You don't even need Win- 
dows; both programs come with run- 
time packages that take care of the job. 

That trend will continue, Windows, 
and in particular Hewlett-Packard's 
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The Whitewater Group 

Technology Innovation Center 

906 University Place 

Evanston, IL 60201 

(312) 491-2370 

Inquiry 1038. 


Amiga 2000........................ 52195 
Commodore Business Machines, Inc. 
1200 Wilson Dr. 

Brandywine Industrial Park 

West Chester, PA 19380 

(215) 431-9100 

Inquiry 1039. 


Cheetah 386 ....................... $2195 
Cheetah International, Inc. 

107 Community Blvd., Suite 5 
Longview, TX 75602 

(800) 243-3824 

Inquiry 1040. 


Connection 

CoProcessar ........................ 
Inte] Corp. 

Personal Computer 

Enhancement Operation 

5200 Northeast Elam Young Pkwy. 
Hillsboro, OR 97124 

(800) 538-3373 

Inquiry 1041. 


.$995 


DESQwiew......,...... eines 129.95 
Quarterdeck Office Systems 

150 Pico Blvd. 

Santa Monica, CA, 90405 

(213) 392-9851 

Inquiry 1042. 


Disk Рб... оона тонове ое 
Tandon Corp. 

405 Science Dr. 

Moorpark, CA 93021 

(805) 523-0340 

Inquiry 1043. 


$399 


Dungeon Master ................. $309.95 
Oasis Systems/FTL Games 

6160 Lusk Blvd., Suite C-206 

San Diego, CA 92121 

(619) 453-5711 
Inquiry 1044. 
Empire.............. $49.95 
Interstel 

P.O. Box 57825 

Webster, TX 77598 

(713) 486-4163 

Inquiry 1045. 
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MacDisk ......... eren 
Priam Corp. 

20 West Montague Expressway 
San Jose, CA 95134 

(408) 434-9300 

Inquiry 1046. 


$3460 
seve $3995 


|l ————— 
Kyocera Unison, Inc. 

3165 Adeline St. 

Berkeley, CA 94703 

(415) 848-6680 

Inquiry 1047. 


... $8395 


GrandView................ ‚..$295 
Symantec Corp. 

Living Videotext Division 

117 Easy St. 

Mountain View, CA 94043 

(415) 964-6300 

Inquiry 1048. 


ANUS. eor errore nnne $399 
Artisoft, Inc. 

3550 North First Ave., Suite 330 
Tucson, AZ 85719 

(602) 293-6363 

Inquiry 1049. 


Lap-Link Mac............. 
Lap-Link PC ............... 
Traveling Software, Inc. 
18702 North Creek Pkwy. 
Bothell, WA 98011 

(800) 343-8080; in Washington, 
(206) 483-8088 

Inquiry 1050. 


.....$139.95 
....$129,95 


Logic Сет .. —— 
Sterling Castle Software 

702 Washington St., Suite 174 
Marina del Rey, CA 90292 
(213) 306-3020 

Inquiry 1051. 


...5198 


Mace Utilities 5.0.................... 399 
SAN A ee 
Paul Mace Software, Inc. 

400 Williamson Way 

Ashland, OR 97520 

(503) 488-2322 

Inquiry 1052. 


PC-Write 3.0 ......................... $89 
Quicksoft 

219 First Ave. N, Suite 224 

Seattle, WA 98109 

(206) 282-0452 

Inquiry 1053. 


Microsoft Corp. 

16011 Northeast 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(206) 882-8080 

Inquiry 1054. 


ScanMan ........................»....6299 
Logitech International SA 

6505 Kaiser Dr. 

Fremont, CA 94555 

(415) 795-8500 

Inquiry 1055. 


—PÁ— — sse DIIS 
и Engineering 
1120 Kaibab Lane 
Flagstaff, AZ 86001 
(602) 779-3341 
Inquiry 1056. 


SupersPort 286..................... 54999 
Zenith Data Systems 

1000 Milwaukee Ave. 

Glenview, IL 60025 

(312) 699-4800 

Inquiry 1057, 


Turbo Debugger .............. 
Borland International, Inc. 
1800 Green Hills Rd 

Р.О. Box 660001 

Scotts Valley, CA 95066 
(408) 438-8400 

Inquiry 1058. 


5149.95 


Information Storage, Inc. 
2768 Janitell Rd. 

Colorado Springs, CO 80906 
(303) 579-0460 

Inquiry 1059. 


WORM 
500-megabyte (external) ...... ‚ $4450 
АРХ-4100 (internal)............ $4250 

Maximum Storage, [nc. 

5025 Centennial Blvd. 

Colorado Springs, CO 80919 

(719) 531-6888 

Inquiry 1060. 
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Sieve benchmark measured by the 
British Standards Instirution( B5] — 
25 iterations оп оп 8МН: AT. 
DOS Compiler $99.95 
TechKit $59.95 
VID $59.95 
DOS 3-Pack $199.95 
(Compiler, TechKit & VID) 
05/2 Compiler $195.00 
ü T : To Order: 
-. TopSpeed" 1 surely >= of OS/2 version now available: Runs in protected mode under In the US. call: 
fines! new products introduced '® (5/2 Standard or Extended Edition 1.0 or 1.1. Generates 1-800-543-5202 
give unqualified raves very often, standard .OBJ files and .DLLs. Comes with fast, smart linker, Күз fa қ 
but there's по question abouritin — byjlt-in assembler. Modula-2 and assembly source code for Siena arp и 
eur TapSpeed Modula? T raries included (and fully compatible with DOS version). 1-800-543-8452 | 
Kent Porter Full support of all OS/2 calls. Same integrated configurable Or mail из your order with 
Dr. Dobbs Journal environment as the DOS version. $ соо шады der, n 
“ІРІ Modula-2 looks like another d j ) МЕ acti | 
ры The Compiler Kit includes: High-speed optimizing compiler (3,000-5,000 back guarantee. 
ing C compilers and rhe program- lines/min. on a PC AT 8MHz), integrated menu-driven environment with 
ming emironment is a genuine multi-window/multi-file editor, automatic make, fast smart linker. АП Shipping 8. — оч 
pleasure to use." Modula-2 sources to libraries included. BONUS: Complete high-speed win- ее CA residonis pleese add асе 
Dick Pountain dow management module included with source, 258-page User's Manual =r tax, rccte He yl 570 Eart cam 
BYTE Magazine and 190-page Language Tutorial. i tim F n 
“JPI TopSpeed is simply the best VID (Visual Interactive Debugger): An integrated multi-window symbolic 
Modula-2 Software Development debugger for DOS. View source code as itexecutes. Single-step and trace А Jensen & 
pou MA nop through multiple modules. Qualif y breakpoints with expressions. Examine Э Partners 
ofthe pa р” тшшн & modify variables in symbolic form, including arrays, records & pointers. Intemational 
М. Ex —— Automatic trace of variables accessed. Includes symbolic disassembler, 
Jof E | Ada & uin la-2 execution profiler. 7£-page manual. (DOS only) : 101 зал Алса Ка. 
=== = — uite 
ln fedes ond Farane conrad; Тін Techi(t" includes: Assembler source for start-up code and run-time library, 
mm ІРІ TopSpeed Assembler (30,000 lines/min.), TSR module, communica- Mountain View, CA 94043 
Rosi. LondeeECAMMT Pinne RISE anas, tions driver, PROM locator, dynamic overlays, and technical information. Phone: (415)967-3200 
£34.95, DOS 3-Pack £129.95. 08/2 Compiler 72-page manual. (DOS only) 
ча z , inuk p —À А R ee pre қа = үк» өшеді 
ЧАТ & PAP | (5f 1 үйөт Requirements: ІВМ PC or compatible, 384K available RAM, two Partners Ге and ым) 
products, £2 p aidi product floppy drives {hard disk recommended). леті ете ие лд 
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Complete with 
Logitech 
"Scanware 744 
Software 


$189.95 


DCOPFORATE Р D В WELCOMED 


ж рне та би аңлы Мә яй! ы шыша її: 
Азы Sabah Tur к». 4 (di^ кете 
veru cas ттт» ba шешетіні NE ГЕ леті ар ғалы кїч 
елі мі әл pru рүшү BT міл нан HE a Led 
М Ғы нт һ-қ9 Өз NT E se imm т- және! 
wma | ЖИС ЫН 
Hitmen aps | 
ше qae mr НА 
базаның ETE) Ма. urn ырш of АЙ жиа ЖШ ПР m 
wee Ге гм ре e cee беңрігу uT pem SCIES 
we уша «а em үш e таяу Case ағат ES 
ew Wri) Nul she i тоға 
ond uma төң quio pum. eres Тәл col 


з ETE Gen dE 


TRUE DATA PRODUCTS 
TIS MAIN ЕТ, Р.О. BOX 347 
UXBFSDGC. MA 01959 
500-278-5555 
"CREE МОН-РРЕ EG БАТ. W EEN 


VERSION 5.0 


5 9 


Far IBM& PC's, X T's, AT's and other DOS machines. Needs only 1 disk 
drive and 128K memory. This ie the ong you've heard so much sboul «with 
fas! compile times, small object code modules, aol copy protected, по 
royallies, and clear error messages. Version 5.0 is based upon ANSI- 74 
standards with new dynamite features including: 

* Nested IF's and nested conditions, 

* [ndexed files (ISAM) with up to 24 keys (includes START verb), This 
advanced lealure requies (ће soflware package Blriave® which is 
optionally avallatwe. 

* ACCEPT (iine, column) numerics wilh decimal point alignment, numeric 
checking, AUTO-SKIP, SECURITY, LENGTH-CHECK, EMPTY-CHECK, ATTRIBUTE (color), FROM Е5- 
САРЕ KEY, DAY, DATE, TIME, DAY-OF-WEEK, 

«Fast memory mapped DISPLAY's (line, column) ERASE, BEEP, ATTRIBUTE (color), Can display 
entre screen wilh one DISPLAY statement. 

* Windowing, pop-ups, color and overlays. The advanced feature requires me sollware package 
бауаһарты which & optionally available. 

" An easy io use, COBOL source code EDITOR with auto ling numbering, A-mengin, B-margin tabing with 
ші Screen cursor control. 

Also available: Utah SuperSort&, a fast sorl progam callable Irom Utah COBOL; Utah FORTRAN: Utah 
BASIC; Utah PASCAL; (Лап PILOT, Used by 50,000 professionals, students and teachers In 40 countries. 


30-day money back guarantee Discover the ease and simplicity of COBOL, today! 
паек 
: 
by UPS 2nd Day Air. ШШШ 5655 Riggins Court, Suite 10 
(702) 827-3030 Reno, Nevada 89502 


ВМ ғ a registered Iragemark 91 international Business Mactunes, inc. Biseve ку a regestered trademark ої Novell, Іле 
Saywhal™ is а trademark of The Research Group SupecSan 15 а regerseed trademark of Micropro intematlonal Corporamion 
Шал COBOL [s а tredemark of Elks Compotng, Inc 1987 Els Computng inc 


Since 1977 


Phone order rushed Ellis Computing, Inc. 
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NewWave Windows implementation, 
will go far to erase the differences be- 
tween the PC and the Мас, Add object- 
oriented languages like Actor, and it may 
not be long before just about everything 
that runs on the Mac can about as easily 
be run on а PC. Apple's lawsuit against 
Microsoft and Hewlett-Packard was ill- 
advised, and І suspect that Apple already 
regrets it; both Apple and Hewlett-Pack- 
ard would be better off if those resources 
had been invested in new technology 
rather than paid to lawyers. So would we 
all. Still, it's not hard to understand 
why Apple is afraid of what Windows 
portends. 


Software Tool ofthe Year 

Hands down, the software tool of the 
year is Borland's Turbo Debugger. ! 
first saw this as a demonstration at Phi- 
lippe Kahn's house a year or so ago, and 
I’ve been waiting for it ever since. If you 
use any Turbo products, you'll find the 
Turbo Debugger pretty simple; the inter- 
face is pretty much the standard Borland 
Turbo menu system. There's а good 
manual, but you won't often need it. 

One of Turbo Debugger's neatest fea- 
tures is the ability to run on a remote ma- 
chine, so that if your program crashes, 
the Debugger isn't dead and may be able 
to find out what some of the problems 
were. 

Borland continues to make excellent 
software tools, and by its existence, it 
forces other major software publishers to 
improve their products to stay competi- 
tive. We all benefit. 


Most Significant Hardware 

The most significant hardware develop- 
ment last year was Intel’s Connection 
CoProcessor board. That may be a bit 
stronger statement than | meant, but 1 
won't withdraw it. 

Another Pournelle law states, "One 
user, at least one CPU"; the Intel Co- 
Processor carries this further 10 "one 
task, onc CPU," The CoProcessor has an 
on-board 80186, software in ROM, and 
its own memory. There's also provision 
for a modem. The result is a small com- 
munications computer hosted by your 
AT. It can call another CoProcessor, m- 
quire for messages, send and receive 
messages (including fax images), and in 
general manage most of your communi- 
cations activities, and do it while the host 
computer does other things. 

There are things about the Intei Co- 
Processor that I'd change, but т my 
judgment, this pacesetter was the most 
significant hardware development І got 

сапіпцег! 
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this year. I hope to see a lot more co- 
processors in the next few years. 


Good Stuff 

In addition to my awards, I like to com- 
mend other significant products that 
don't quite fit into the award system. 
Some, for example, set or exemplify 
trends. Others are just good stuff that 
someone ought ta say good things about. 
Call this the Chaos Manor honorable 
mention list. 

Item: Traveling Software. This com- 
pany pioneered communications between 
laptop computers and the rest of the com- 
puter world, and they've been putting out 
good products ever since. This year, 
their trendsetters included а program to 
link the Macintosh to the PC and another 
to link up the new Sharp Wizard pocket 
computer to the PC world. 1f you don't 
have the Traveling Software catalog, get 
it. It's likely you'll find they sell some- 
thing you need. 

Item: DESQview, especially when 
combined with the Phar Lap DOS exten- 
sions. Between them, these two pro- 
grams can do just about everything that 
OS/2 can, while letting you run all your 
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old software at the same time. In my 
judgment, the main reason DESQview 
and Phar Lap haven't really taken off in 
sales—and they're doing quite well 
now—is the high price of memory, and of 
course that hurts 05/2 quite as much as it 
does DESQview. 

Шет: PC-Write 3.0. This shareware 
program improves every year, and it has 
become quite good enough for nearly 
anything you'd ever want a text editor 
for. Being shareware, you can get a copy 
and try it before you pay anything. I don’t 
know what will be the future of 
shareware, but I do know that if it has a 
Future, that will be in large part due to 
the efforts of Bob and Meagan Wallace. 

Item: Flagstaff Engineering's Spot 
OCR software. I find in general it's still 
cheaper to sendone of myold paperbacks 
overseas to one of those shops that key in 
text than it is to scan it in; but for short 
jobs, those that have to be done quickly, 
and jobs involving typescript or clean, 
well-set type, Spot js more than good 
enough. Someday we'll have hardware 
and software capable of reading in just 
about everything ever printed. Spot isn't 
there yet, but it's getting us closer. 


Item: Tandon's removable Disk Pacs. 
Tandon pioneered removable hard disk 
drive technology. This year, it matured 
to usefulness, We used a pair of Tandon 
computers in two locations, with Disk 
Pacs to transfer programs and data. You 
can't throw these hard disks around— 
Tandon recommends that you treat them 
as you would an expensive camera—but 
they do withstand daily transportation. 
Tandon machines come both with and 
without floppy disk drives; a system 
without a floppy disk drive can be kept 
quite secure, since it's easier to keep 
track of Disk Pacs than floppy disks. If 
the Disk Pacs are locked into a safe, the 
computer data is as secure as your docu- 
ments are. 

We've had good results with Tandon's 
AT machines. 

Item: Mace Software. Paul Mace was 
the first person to realize that you could 
recover data from an accidentally for- 
matted hard disk. Since that time, the 
Mace utilities have been expanded to in- 
clude a whole bunch of useful stuff. 

This year's major Mace product is 
GRASP, a PC screen-management sys- 
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Size 


For Sore Eyes. 


37" Intelligent Color Display Monitor. 


There's a new dimension in production and presentation technology from 
Mitsubishi Electronics. Bold, brilliant colors оп a large 37” display monitor* 
mean your presentation will be seen like never before. A presentation chat can 
be clearly viewed without eye or neck strain. Even with the house lights up. 

Advanced features include compatibility with IBM* CGA, EGA, PGC, 
PS/2™ and Apple® Macintosh™ Il computers. Unique auto-tracking cir- 
cuitry for ease of use, Plus maximum versatility to accep: T TL, analog, or 


television-type NTSC signals. 


lt all adds up to greater impact. One look at the high resolution 37° display 


and you'll agree it's a size for sore eyes. 


For more information on the XC 3710 or the names of authorized 
Mitsubishi Electronics moniror resellers neat you, please call 
1-800-556-1234, extension 209, іп California, cal] 1-800-441-2345, 
extension 209. Or write, Mitsubishi Electronics America, Inc., 
Computer Peripherals Division, 991 Knox Street, Torrance, 


9 MITSUBISHI 
ЖЗ ELECTRONICS 


California 90502. 
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Micro Channel Solutions. 


Whatever your Micro Channel requirements 
... Boca Research answers with 


Ar 
ES 305 


the right solutions. 


BOCARAM.MCA 502 — “.. the product that 
answers the need for total ІВМ compatibility." 
Neil Peterman, U.S. Operations, M & S ELEKTRONIK 
* Expanded/Extended Memory up to 2MB 
е IBM ID and 100% TRAM compatibility 
е Zero wait state operation (1MB 100ns DIPs) 
е Supporis DOS, О5/2, and EMS 4,0 
* Order No. BRMC20 $245 (OK List) 


BOCARAM 50/60 — "А high quality American 
made product that can't be beat." 
Huss Rehak, Sales Manager, RHINO SALES CO. 

• Extended memory up to 4MB per board 

e Опе wait state for compatibility with IBM 

PS/2 Models 50 and 60 

e Utilizes 1M8 120ns DIPs 

* LIM/EMS emulation 

е Order No. BR5000 $295 (ОК List) 


BOCA.MCA PARALLEL — "А superior value at 
an economical price." 

tom Pliska, President, COMPU SALES, INC. 

е 100% IBM Micro Channel compatibility 

ә Single parallel port addressable as LPT1-3 
* Order No. BMCPO1 $110 (List) 


BOCA.MCA SERIAL/PARALLEL — "The 
only quality Micro Channel product as a 
generic alternative." 

James C. Brown, President, MICRO SUPPLY, INC. 
100% IBM Micro Channel compatibility 
Provides 3 ports for maximum slot usage 
Two serial ports addressable as COM1-8 
One parallel port addressable as LPT1-3 
Order No. BMCPS2 $210 (List) 


At Boca Research, we're committed to the Micro Channel. For more information on these and other 
Boca Research solutions, see your dealer or contact us directly. 


Re a MCA 502, BOCARAM SOr/&D. BOCA. MCA PARAL мет and E MCA SERIAL/PARALLEL are rademarkso! Boca Research (nc Allother яш оси 


BULH 


and peripherals use trademarks owned by their respacies Many 


RESEARCH 


6401 Congress Avenue, Boca Raton, FL 33487 * Phone: (407) 997-6227 % 
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tem that makes it simple to build up ani- 
mated displays and otherwise do spectac- 
ular visuals by calling GRASP routines 
from BASIC, C, or Pascal programs. 
This is another of those companies that 
keep coming out with excellent stuff; you 
ought to get the Mace catalog. 

Item: The Whitewater Group's Actor 
programming language. The real prob- 
lem with Windows is that it's hard to 
learn how to write programs for it. Ac- 
(аг, an object-oriented language, makes 
Windows programming enormously eas- 
ier, and it is a giant step in the right 
direction. 


Logic Gem 

I mentioned this last month. Now [have a 
copy. The only reason ! don't make 
Logic Gem the Software Tool of the Year 
is that Ї just haven't had enough time to 
work with it; but [I’ve seen enough to 
know I like it, and I'm pretty sure it will 
be on next year's honors list. 

The blurb on the back of the Logic 
Gem document says, "Logic Gem does 
for program logic what spreadsheets do 
for numbers." That's a pretty good de- 
scription. Logic Gern lets you make large 


truth tables, check for logic conflicts, 

and then automatically generate code 

that can be incorporated into your pro- 

grams. [t has already saved me several 

hours, and 1 haven't had it a week. 
Highly recommended. 


Game of the Year 

This one's a tie: Dungeon Master, for 
either the Atari ST or the Amiga, is spec- 
tacular. The visuals are stunning, and 
the game can really get you involved. Ex- 
ploring the 14-еуе] dungeon took me 
about a month, and [ found myself play- 
ing it a great deal more than [ should 
have. 

The other game of the year is Empire, 
for the Atari ST, the Amiga, or an EGA- 
equipped PC. [ get a lot of computer 
games, and [ try a lot of them, but find 
myself coming back to this one again and 
again. 


Winding Down 

There's a tie for book of the year, too: 
Charles Murray's In Pursutt of Happi- 
ness: And Good Government (Simon and 
Schuster, 1988) and John Keegan's The 
Mask of Command (Penguin, 1988). 


They're both important books, and I 
don't use that phrase lightly. 

It's late at night, and I'm late with this 
column, which i'm finishing on the 
SupersPort in a room in the Jack Daniels 
Motor Inn in Peterborough, five days be- 
fore Christmas. Since | started this col- 
итп, I have flown to Boston, then driven 
up here to New Hampshire. I've also at- 
tended the first BYTE Editorial Ex posi- 
Lion and gone to a birthday dinner for my 
BYTE technical editor, Stan Wszola. 

Га better get some sleep. I sure hope 
1989 is as good a year as 1988 has 
been. 8 


Jerry Pournelie holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions, Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
МН 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannoi 
guarantee a personal reply. You can also 
contact him on BIX as "jerryp. " 


FIVE GOOD REASONS 


TO BUY A MOUSE-TRAK. 


Count them. With 


With CAD, Desktop 


Publishing or Spreadsheet! 
applications, MOUSE-TRAK 15 easier, faster, more 
relaxed and a lot more comfortable to use than 


ordinary input devices. 


MOUSE-TRAK OFFERS YOU OPTIONS 
2 оғ began жегі сопа!  — — Mulbple [merfacing 


MOUSE-TRAK is stationary. Only the highly | 


efficient trackball moves, eliminating tiresome 
атп and wrist movement, You can operate 
MOUSE-TRAK in your hand, even sit back 
with п on your knee. [1 plugs into your 


computer and needs no additional power supply. 


User definable input keys are in easier-to-use 
locations. The uniquely patented shape has 

| been developed through 

- mee rigorous ergonomic 

— «> studies of hand 
==. Ф” sizes and 


in the U.S. 
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» five fingers do all the work. Because 
* it uses trackball technology, input 
and precision control js at your 

bngertips, not your elbow. 


finger geom- | 
etry. Made 


MOUSE-TRAK _ = -a 


MOUSE-TRAK, 15 already in use 


the military in planes, subs and tanks, 

Engineers ат ІВМ”, Texas Instruments” 

also using MOUSE-TRAKS. 

MOUSE-TRAK carries a money 
back guarantee. If you don't 

like using MOUSE-TRAK 
within 30 days, we'll 
refund your money. 
And, if you do like 6 
it, we'll give you $10 
for your old mouse. 


and Motorola" are 


| MOUSE-TRAK 
ranges in price from Р 
9139-5189. ow Ж” ЖІ 
Callus tüll- моиякТЛАК combiner mouse inter- 
free for the face itchactogy with the conventence 
complete йогу amd precision of a tracking Ьай. There's 
on OUSE- no waned motion or time. 


TRAK and the name of a dealer near you. 
Ойт new brochure is available upon request. 


1-800-533-4822 


(in Texas 214-494-3073) 


mouse-trak 


Jili Benton Street, Garland, Теказ 75042 USA. Тай 214-494-4759 


URAL Frum Pentre) іа) elute tt лтты тЫ cyf ratir ee ЫЕ vernpanits 
MOUSE THAT їз а мтіненні wafema of IT AC алыған. far 


Circle 134 on Reader Service Card 


NEW АУОСЕТС” FOR MICROCONTROLLERS- 
A BREAKTHROUGH IN SPEED AND QUALITY. 


Introducing Avocet C™ Fast, opti- 
mizing cross-compilers that can cut 
microcontroller development time in 
half—without sacrificing code quality. 

From concept to code 
in a fraction of the time. 

Programming in C lets you concen- 
trate on end results, not annoying 
details—so you get more done, faster. 
And rapid compilation takes the frustra- 
tion out. But for microcontrollers, you 
need more than speed. You need tight, 
high-quality code. 

Thats why we spent two years 
held-testing and perfecting Avocet C for 
both speed and quality. We built in 
three separate phases of optimization— 
for object code tight enough for real 
applications. And we integrated Avocet 
C with an assembler package that's 
mature in its own right—not an after- 
thought. So you can still work magic at 
the bits-and-bytes level. 

Avocet C saves you time in all 
phases of development. Our run-time 
library is extensive—no need to write 
the routines yourself. You'll arrive at 
bug-free code faster, thanks to LINT-like 
type checking, And your program's use- 
ful life is extended, because you can 
recompile for other target chips. 


Testing is easier, too. Avocet С is 
ANSI-standard—so you can test generic 
parts of your program with host- 
resident systems like Microsoft Quick- 
C" and Codeview" And when you're 
ready for hardware-specific testing, 
Avocet's AVSIM Simulator/Debugger 
tests microcontroller code right on 
your PC. 

An excellent value. 

Just $895 buys Avocet C far your 
favorite chip: Intel 8051 or 8096, 
Hitachi 64180, or Zilog Z80— with more 
to follow And Avocet C includes the lat- 
est version of АУМАС-- Avocet's super- 
fast, professional assembly-language 
development package. (If youre already a 
registered AVMAC owner, you can upgrade 
to Avocet C for only $595.) 


The AVSIM Full-Screen Display 


AVOCET 


SYSTEMS, INC? 


Free Catalog 


AVOCET 


Call Toll-Free 800-448-8500* 


For your free Avocet catalog—to order—or 
for more information about Avocet C and 
other Avocet products. 


The best technology— 
responsive, personal service. 

Avocet offers a powerful, compre- 
hensive approach to microcontroller 
development. 

Avocet development tools put the 
most advanced technology at your 
fingertips. The Avocet staff stands ready 
t0 give you complete support— 
including technical assistance—on a 
moment's notice. And we'll ship your 
order іп 48 hours ог less. 

Call 800-448-8500. Discover how 
Avocet can speed up your next project. 


Avocet Systems, Inc., 120 Union Street 
РО Box 490ВР Rockport, Maine 04856 

*)n Maine, or outside U.S., call (207) 236-9055 
ТЕХ: 467210 Avocet Cl, FAX: (207) 236-6713 


ORB Avocet Syuema, Ine АП nghes reserved бас sad Codeview are 
trademarks of Miccosolr Carp Lago and name Мәсе are registered trademarks 
а әсе Speen. tc 


THE SOURCE FOR QUALITY PERSONAL gP DEVELOPMENT TOOLS. 
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Іп 1988, $3.5 billion in micro- 
computer software will be sold 


worldwide. During that same time, another 


$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And nght now, Rainbow Technologies’ 
software Sentinel™ is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place. ( » The Software Sentinel hardware key is 
"execution control" software protection. It ships with the software and 
simply plugs into the PC's parallel port to be one 
hundred percent invisible to both user and § the soft- 
ware. Users сап make as many copies as s MEME they want. 
Make working submasters. Use a hard disk. Virtually anything that can 


be done with unprotected software. Except start freely 
distributing that software to other users. ( ) The 
Rainbow fam- | | ily of Software Sentinel products. Se- 
lected by the Ж” = very big to the not-so-big developers of 


DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 


„2 RAINBOW TECHNOLOGIES 


I8GN-A Mitchell South, Irvine, CA 92714 © (714) 261-0228 е TELEX: 386078 * FAX: (714) 261-0260 
Rainbow Technologies, Ltd.. Shirley Lodge, 470 London Ка. Slough, Berkshire, SL38Q Y. U K.. Tel 0753-41512. Fax: 0753-33610 


— =” Rainbow Potatoes. Inc. Software 5сті раа nctra are irademarks of Rainbew ochoologies. Inc. 
airademark uf Mic rael: Corporzsion, 05 2 аз nulemark of internakonal Bysness Muchines Се рога бал, 
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Mice aren't as пісе, 
but they may 
live a lot longer 


very time I have to deal with a 

hardware malfunction, І begin 

to wonder why I own com- 

puters. When my Abaton Pro- 
Point trackball started acting up, 1 once 
again entered that nightmare zone that all 
users dread. Before it ended (that's as- 
suming it Aas ended), things got preity 
bizarre. The story 15 a good example of 
the kind of convoluted logic that drives 
the computer industry. 

Let me begin by stating that I'm ad- 
dicted to trackballs, since switching to 
these devices for use with my PC AT 
clone and my Macintosh, I've eliminated 
the sharp arthritis-like pains in my elbow 
that came with constant mouse use. 

And ProPoint for the Mac seems to be 
à nifty product, nicely styled and ergo- 
nomically superior to many other track- 
balls [' ve seen. The position of the two 
buttons to the lower left of the ball is bet- 
ter suited to righties than to lefties, but 
since I'm right-handed, the design is 
ideal for me. I've become absolutely de- 
pendent on ProPoint, so when it stopped 
responding to ieft-right motion, І was 
panic-stricken. 

I blew away whatever dirt I could see 
within the device, but that didn't help. 
Then I prodded and banged for a while, 
to no avail. І sighed and wrote the track- 
ball off as dead. 

As [ hadn't bothered to send in my reg- 
istration card, the following morning I 
called the mail-order desk at Computer- 
ware to buy a new onc. When [ explained 
my problem, a pleasant man told me to 
hold off and to try a call to Everex, of 
which Abaton is now a division. 

“Don't be silly," he said. "They guar- 
antee these things, and you might be able 
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ЕХРЕНТ ADVICE 


APPLICATIONS PLUS № Ezra Shapiro 


TRACKBALL 


MADNESS 


to save yourself a lot of money." 

Wow, a helpful retailer! Duly im- 
pressed, I phoned Everex. Sure enough, 
the fact that I still had the original in- 
voice was good enough, and the company 
jssued a return authorization on the spot. 
I was told thatthe repair would take about 
a week from when Everex received the 
unit, and it would be returned to me by 
whatever shipping method I used to get it 
there. So [ packed up the trackball and 
sent it off by Federal Express, next-day 
delivery, 

Two weeks later, on a Tuesday, | 
called to find out why I hadn't received 
my repaired trackball, and I was told that 
it was scheduled to be shipped Thursday 
at the latest. 

“So ГИ have it for the weekend?" 

“Definitely,” carne the reply. 

By late Friday, with no trackball in 
sight, I called again. 

"There's а backlog,” T was told. 
“Your unit will be shipped at the begin- 
ning of next week. " 


Fine. Tuesday rolled around, and 
nothing happened. Wednesday, I called 
Everex again. "What's the problem?” | 
inquired. 

“I don’t know,” said the customer ser- 
vice representative. "There's a backlog. 
ГИ see what I can do.” 

“Why із there a backlog?” I asked. 
"What's going an?" 

The customer service person sighed. 
"Nobody will tell me." 

“You mean you've talked to the engi- 
neers and the technicians, and no one can 
offer an explanation?" 

"That's about it. " 

At this point, I decided it was time to 
do a little poking. | called a friend of 
mine with an engineering background, 
who has warked with trackballs, and de- 
scribed the situation. “Everex will rne 
the day they stuck a guarantee on that 
puppy," he chuckled. “It’s a design 
flaw, not a malfunction, Building a 
trackball suspension that won't deterio- 

сонипыей 
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rate quickly is not a trivia] matter; it can 
be done, but they haven't done it. ГИ bet 
you anything you don't get the same unit 
back." 

I also telephoned the press relations 
person at Еуетех to find out whether 
there was some major problem with the 
ProPoint. No, I was told, the delay was 
more likely to be due to getting parts 
from suppliers than to any design flaw; 
the ProPoint's failure rate was in line 
with those of other trackballs. With com- 
pletely opposite explanations, I had no 
choice but to wait, 

Finally, 344 weeks after the process 
had started, a Federal Express delivery 
arrived from Everex containing a brand- 
new ProPoint with a different serial 
number. | called my engineer friend 
again. 

"How long had you been using the 
trackball, and how long is the guaran- 
tee?" he asked. 

"Four months," I replied. "And the 
guarantee is five years." 

"That's three a year," he said. "Ipre- 
dict that the new trackball will fail in 
four months, and you'll go through this 
again. Unless they change the design, 
you'll have to do it 15 times to get past the 
guarantee." 

Ouch. I'm not sure what to make of all 
this. The facts are these: The guarantee 
15 for real. The trackball certainly failed, 
and it was replaced with a new unit 
Everyone at Everex was friendly and 
polite. l'd buy products from Everex 
again, and I recommend the company to 
friends. 

But would ] recommend the trackball? 
I guess ГІ! have my answer in another 
four months or so. 

One final thought from my friend. 
^Everex acquired Abaton to get into the 
Mac market, but they're primarily a PC 
company. Now that IBM has endorsed 
mice, the market for third-party pointing 
devices is heating up fast. If the FroPoint 
is really a solid design, then why hasn't 
Everex brought out a PC version of it?” 

Stay tuned. 


Microsoft at Work 

Microsoft's upgrade to Works for the 
Mac (2.0) is a truly curious thing. The 
company has managed to take an enor- 
mously flexible integrated software 
package, add a tremendous array of sub- 
stantial features and improvements, yet 
make the product only slightly more use- 
ful than it was to begin with. This is no 
mean feat; І find myself simultaneously 
awed and irritated, a very strange feeling 
indeed. Г still recommend the product 
highly—it can easily handle 80 percent to 
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8 find 
that l am 
simultaneously awed 
and irritated about 
Works 2.0. 


90 percent of most routine application 
tasks—yer I'm not sure I'd recommend 
the upgrade to anyone who already owns 
the program. 

The three most grandiose additions to 
Works—a spelling checker, a macro re- 
corder, and powerful drawing facili- 
ties—all fail to measure up to what I 
would have expected from Microsoft 
The spelling checker is unacceptably 
slow, and it doés not let you check as you 
type. The macro recorder offers no capa- 
bilities for editing, branching, or modi- 
fying the speed of playback; it merely 
spits back recorded keystrokes as fast as 
it can. Thus, it's useless for anything but 


Items 
Discussed 


Microsoft Works 2.0 ...........$295 
Microsoft Corp. 

1601] Northeast 36th Way 

Р.О. Box 97017 

Redmond, WA 98073 

(800) 426-9400 

(206) 882-8080 

Inquiry 1021. 


ProPoint ..........................9139 
Everex Systems, Inc. 

4843) Milmont Dr. 

Fremont, CA 94538 

(800) 821-0806 

(415) 498-1111 

Inquiry 1022. 


WorksPlus Spell 2.0......... $79.95 
Lundeen and Associates 

Р.О. Box 30038 

Oakland, СА 94604 

(800) 233-685] 

(800) 922-7587 (California) 
Inquiry 1023. 


the simplest of functions, like inserting 
boilerplate phrases into text. 

You access the drawing tools as a 
mode within the word processor or the 
spreadsheet, rather than firing up a sepa- 
rate new module. This is handy if you 
want to add little pictures to an existing 
document, but once you scratch the sur- 
face of this feature, it’s downright odd. 
You get the basic palette for drawing 
lines, rectangles, polygons, ovals, and so 
on, with patterns and fills, and you can 
even draw lines that end with arrow- 
heads. However, every time you create 
an object, the program changes back to 
the selection pointer, in direct violation 
ef Apple's guidelines for software de- 
sign. Very annoying. 

You get a customizable snap grid, but 
you can't sec iton the screen; there's also 
no vertical ruler bar, so positioning of 
objects is haphazard at best. Thetext tool 
will let you form blocks of text, a rudi- 
mentary sort of page layout, but you have 
to either type the text right there or paste 
from the Clipboard, and the spelling 
checker won't work on obiects created in 
draw made. 

The communications module, always 
the program's weakest link, has not been 
improved as far as [ could tell. There's 
still no way to automate log-on proce- 
dures, unless you count the macro re- 
corder, which is a sorry solution at best. 
This was one of my biggest gripes with 
earlier versions of Works: I wish it had 
been fixed. 

The spreadsheet allows nearly double 
the number of rows as Works 1.1 (from 
9999 to 16,832), but remember you're 
limited by RAM, so this may be moot. 
Microsoft has added new functions for 
date and time, and you can attach notes 
to individual cells. There's no way to 
link worksheets, but you can play games 
with the Clipboard and the macro re- 
corder. Both the spreadsheet and the 
database now offer the ability to choose 
one font/size/style per document, but 
you can't mix attributes, 

The Works 2.0 database will accept 
spreadsheet calculation functions within 
records, and the report generator now 
has scroll bars and margin control. The 
package is stil) lacking a logica] field 
type (e.g., Yes/No or True/False), which. 
would have been a simple but utilitarian 
improvement. 

The word processor has gained a few 
niceties, like the ability to print labels 
two and three across, search and replace 
on tab and carriage-return characters, 
and decimal tabs. Forget enhancements 
like multiple-line headers, indexes, 

continued 


Ош MAJOR ADVANTAGE- Supplying you with 


the Broadest Range of Software Ammunition. 


ust OURS 

CAD 
AvioCAD 2895 CALL 
Design CAD 299 445 
Orctix 3D Modele! 295 199 
Generic САРО 400 79 
Genatic CADD Level 3 200 1449 
Schema i 495 439 
COMMUNICATIONS 
Carbon Сору + 405 120 
Chose Up - Customer 195 11 
Close Up - Support 245 745 
Crosstalk MK ТУ 245 159 
Crosstolk XVI 498 99 
Relay Gold 250 464 
Smartcem ІН 249 182 
DATABASE 
Chpper 675 437 
dBASE Ш + 495 3865 
ОВАЗЕ ТУ 295 465 
dBASE IV Dav. Edition 4295 899 
FoxBASE + 305 335 
Genie: 305 259 
RAR м” 11? 
Torn Rattig’s Liorary B0 76 
DESKTOP PUBLISHING 
Byline 295 485 
GEM/3 Desktop Publisher 299 109 
Pagemoker 5 9 
PFS Firs! Publisher 
Метис Desklop Publishar 
GRAPHICS 
AutoSkatch 40 аа 
Chart Master 375 205 
Char! Master Premium Pock 395 226 
Charl 393 272 
Стой 4 Plus 295 245 
Freetonce Pius 495 322 
Greph-i-Ihe-Box 140 40% 
Hàrvard Graphics 495 3% 
In п Vision 495 1290 

Mosta 245 440 
Time (іле Graphics 195 449 
LANGUAGES 
APL PLUS $95 476 
Lathce С 450 279 
Loney FORTRAN РУД, 477 452 
Microsoft C 450 299 
МОР Fortran or C-386 505 829 
тибе С 150 405 
Turbo C Protessional 250 476 
Turbo Pascal 450 405 
Тито Poscol Professiona) 250 176 
tonech C+ + wo 90 
PROGRAMMING pines —, 
Flowchartina Il Plus 207 
interactive Eosyllow 120 135 
ОРТ-ТЕСН SORT/MERTSE ш 77 
РОЇуАМК 9? 90 
windows for Bola 295 259 
LOTUS ADD-OWS 
aViews 150 11" 
aweord 40D 7 
@vase 495 424 
Always 150 4% 
Al Liberty 295 4% 
Graph-In-Ine-Bok 440 40% 
Irward 40 69 
Look & Link m 64 
Note! Plus 80 48 
Molewotlhy 508 89 
Я & ? [Lolus Version] 44% 
See More 8G 66 
Sideways 70 45 
Smaerinotes B0 #9 
Spelin! 80 4% 
Sq Plus 400 CALL 
PLANNING 
Horvard pe Project Н 595 845 
Project4, 495 340 
Super рој Exper! 695 845 
Time Line 495 345 
Time эы 1 : 495 204 
SCIENCE AND ete tay 
Asystant Plus 895 849 
DADSP NS 717 
Өлекс The Solve 16? 11% 
аи: Moth + So Packoge 395 359 
Hi WIRE Plus 895 805 
Lobtech Notebook 908 799 
MathCAD 249 279 


Tarm: & Policies 


Ай prices subject іс chonge without nelice. We 
accept Visa MC, AMEX (2% surcharge on AMEX). 
Shipping 54 per ilem sent UPS Ground. Allow tå 
Юу for peraqavecampony check clearance. 
Retums subject te 45% restocking сә RA Й ra- 
Quired, PO's welcome trom Fortune 1000 and omae: 


quatified хостам, 
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ADVANTAGE 


SOFTWARE 


Micro- Hi 

та осор Werd Preceassol 
T РСВ 

{К Solver Plus 
SPREADSHEET 

LOTUS 4-2-3 

Mudlipion 


PC-Excel 
Supercaic ГУ 


STATISTICS 
C55 

Microsiot Р) 
NWA Statpok 
BSPSS/PC 

буза! 
SystavSygraph 


WINDOWS 


window 3856 
Windows Devel Toal 


WORD PROCESSING 
Disploy write IV 
Manuscript 

Multimate Adv. li 

© ВА Write 

Samna Word IV 
Volkswriter УЗ 

Word Ренесі y 50 


Word 

Wordsior Pro v. 8.0 
UTILITIES 

IDM r 


Copy п PC 

Copy П PC Opthan Восе 
Disk Optimize 

Disk Technician 

Disk Technician Plus 
Fastback Plus 

HIEST 

Mace (ТЫ ев 
Norton Commande! 
Оға Plus 

PC Toots Deluxe 


oliwe Carousel 
y Coche 

V Feolure Delyre 
Yop! 


Xnea 
Хпее MET 
XirggPro 


ASHTON TATE 
ByLing 
Char Master 
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ADVANTAGE 
SOFTWARE 


г LIET OURE 
Chart Mosier Premium Pock 395 225 
C Tools Graphics Library 90 8 
C Toot Programmer's Library 90 049 
dBASE Ш > o75 365 
СВАЗЕ IV 795 445 
dBASE [V Developer's Еспіпт 4295 899 
dBASE Mac 498 125 
С АЗЕ Programmer's НШұ 90 а? 
Diagram Mosler 345 490 
Diogram Master Prem Pock 35 206 
Draw Applouse 496 309 
Framework 111 495 405 
front Runner 108 424 
Full Point 400 ás 
Full мина Prolassional 304 136 
Мор Master у, 4.04 394 240 


MICROSOFT EXCEL. 
The soul of the new machines 
Microsolt Excel *okes full odvon- 
lage сі the power сі 286- and 386. 
bosed computes 
If ies you work fasler ond consoli- 
dole dolo more easily. ІІ tets you 
creole АИ рее Oulput 
on graphics. 


ond produce presenta 
And ets you create mocrós eosiby 


ond buld сизот programs. 

Since Microsoll Excel is compal- 
lbie with Lotus 1-2-3, it’s easy to 
inlegraie into your office. 

Find oul why we сей A the most 
pewerlulsopreadsheet lor powerlul 


rsonal computers. 
45495 Ours: 5299 

LIST OURS 
май гс Adv 1 545 ҰН 
Parad Tack Prog Lib. 90 ғ 
ammer' УТУ H 90 67 
Я File 275 175 
Sign Мене 245 49 

BORLAND 
Eurekc The Solver %7 149 
Poradoz 20 728 8529 
Pargdox Network Pack 995 T29 
Paradox 385 895 625 
Quoliro 247 45% 
венах & Reliex Workshop 439 
Reliex Әсіп Bose System; 450 109 
kelga Workshop 10 47 
Sidekick 85 69 
Sidekick Plus 200 189 
Soret 499 436 
Superkey 1:00 49 
Turbo Basic wo 69 
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Turbo Assembler Debugger 150 
Turbo C 20 150 


Turbo € 20Prolessional 250 
Turbo Lightning % 
а Lightin werd 4 76 
месі ong 

Word ыз "9 us 
Turbo Poscol 5.0 ne 
Turbo Pesca 5.0 Piolessional 250 

Tutor 
Turbo Prolog 50 
LOTUS DEVELOPMENT 
Agenda 395 
Freelance + 495 
Grophwiiter ü 495 
Но! 450 
Latus 1-2-3 495 
ісін: Metro BS 
12-3 Нерон Wlar vB 
Manuscripi 496 
Signal $95 
Symphony 5975 
MICROSOFT 
МЕ BASIC/A.0 295 
M5 C 450 
М5 COBOL 900 
MS Excel 405 
MS FORTRAN 450 
М5 Learning DOS 50 
М8 Мост 495 
MS Mocro Assembler 450 
MS Mouse Bus or Serna} 

мі Palntbrush А Mouse 

Menus 450 

му Fasy CAD 175 

wi Palnibrush & Windows 200 
M3 Multipian 195 
MS OS/2 Prog. Toolkit 350 
MS Foscol УЮ 
MS Project 4.0 408 
MS QuickBAsic 9 
MS ӘНЕС 99 
М5 Son 195 
М5 Windows y 
М5 Windows/386 195 
MS Windows Dev. КЛ 500 
М5 Word 486 
MS Works 449 


405 
106 
$75 
8% 
49 


LIST OURS 
PETER NORTON тииип, 


Norton Commander 

Norton Editor 9% 

Norion Guides:OS/2 150 

Horton Guides.Specily Lang. ка 

Norton Uittlies 400 
Advanced Version 450 


SOFTWARE PUB аши 

Harvard Giophicsy 2.4 495 
Harver cl р” Project Mgr 595 
PES: ACC 140 
PFS: erst C Choice у, 20 159 
PFS: First Publisher v. 20 129 
PFS: Graph 140 
PFS: и File 249 
PFS: Protessionol P 249 
Professional Write w 2.0 199 
US Mapmaker 12 

Irr the U.S. cali: 


Fax: 914-332-4021 


1-800-333-3141 


№. } international: 914-332-0756 


85 Souilh 4rondway, Sule В, farytown, МҮ 10591 


tables of contents, and such; they haven't 
been implemented. 

New overall features include a simple 
page preview much like that in Word, the 
capability to save and name a “Works 
Desktop" file that will launch a given set 
of documents, and a "Stationery" file 
format—as close as you can get to a style 
sheet in Works, though the trick works 
only if you open a Stationery document 
and resave И as something else. 

On the whole, Works 2.0 is a better 
program, but Microsoft seems to have 
opted for slickness rather than raw 
power. I keep sayingthat Works could be 
an excellent tool for experienced users; 
meanwhile, Microsoft keeps adding 
frills for novices. In spite of constant 
denials, I can't shake the feeling that 
Microsoft is trying desperately to hold 
back Works so it doesn't cannibalize the 
market for its other software products. 
Oh, well. 

In the meantime, ['ve been playing 
with a nearly bulletproof beta version of 
Tim Lundeen's WorksPlus Spell 2.0, 
and it is still an excellent companion for 
Works. Why would you need a spelling 
checker for a program that already has 


program devel 


* Internal, External or Mixed Data Modes 
е Special Function Regisler support 

е In-line Assembly Language 

е Listings reflect actual linked addresses 


APPLICATIONS PLUS 


one? Simple. WorksPlus Spell offers 
greater speed, checking as you type, hy- 
phenation, word lookup, and a glossary 
command that lets you store and expand 
abbreviations. None of this 15 available in 
the Works spelling checker. Whatever 
version of Works you own, WorksPlus 
Spell is a requirement. 


Annual Confession 

Every March since I began this column, I 
take a little time to list the hardware and 
software that I use personally. As I've 
written quite a bit about these programs 
in the past year, ГІ just reduce the exer- 
cise to a few short lists: 


e Primary hardware: Mac SE with a 16- 
MHz Radius 68020 accelerator and a Jas- 
mine Direct Drive 160, Software: Mi- 
crosoft Works with WorksPlus Spell, 
PageMaker, Canvas, Microsoft Word, 
Excel, Reflex Plus, More, Prototyper, 
Course Builder, Microphone П, Desk- 
Top Express, Suitcase II, DiskTop, 
QuicKeys, QuickDEX, FontSizer, Su- 
perGlue, LetraStudio, Fontographer, 
FreeHand, TOPS, and various Adobe 
typefaces. 


ә Secondary hardware: Tandon РСА-40 
(AT clone) with a MicroSpeed FastTrap 
and a Logitech Bus Mouse. Sofrware: 
WordStar 5.0, Framework ІП, Lotus 
]-2-3 with Funk's Worksheet Utilities, 
Mirror II, Procomm, PC-Write, Xy- 
Write, Professional Write 2.0, Memory- 
Mate, Reflex, Ready!, Cruise Control, 
Pop Drop, Ventura Publisher, Page- 
Maker, TOPS, and various Bitstream 
typefaces. 

е Portables: Cambridge 288 and NEC 
PC-8500. 

* Favorite nonclassifiable computer: 
Canon Cat with the Cat 180 printer. 

е Favorite device: Apple Laser Writer 
ИМТ (solid, clean, and fast enough for 
anyone but the truly demented). 

е Next purchase: A flatbed scanner. № 


Ezra Shapiro is а consulting editor for 
BYTE. You can contact him on BIX оз 
"ezra." Because of the volume of mail he 
receives, Ezra, regretfully, cannor re- 
spond to each inquir y. 

Your questions and comments are wel- 
come. Write 10: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


Development 


the 8051 C Compiler 


The 2500 A.D. 8051 C Compiler offers an alternative to Assembly Language solutions. Quicker 


gpment. Simpler program testing. Easier program maintenance. 
• Full Kernigham & Ritchie C 

«АП data types, including Float & Double 
* Reentrant Libraries 


* Function prototyping ANSI extensions 
e Full math library, including Trig functions 


* Interrupt handler support 


“ Bank switched memory support 
е Internal bit field support 


* Linked Assembly language 


* Generates ROMable code 


The 8051 C Compiler package includes the 2500 A.D. 8051 Macro Assembler, Linker, Librarian, 
Standard Library and Math Library and is priced at $500.00 for MSDOS systems. 


To order call Toll Free: 


1 800 843-8144 


1 719 395-8206 
752659/Ар 


In Colorado: 
Fax: 
Telex 
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ZOOADSOFTVIAREING 


100 Brookdale Aveme 
РА Box 480 
Buena Vista, CO 81211 


The Right Software for The Right Micro at The Right Price 


Circle 9 ол Reader Service Card 


OUR GUARANTEE: Detective goods іі be repleced or гербі If cetumed within 10 Days му origina) pecking, mini согот, Бізлік waray card, dented wii o! axplacalion 8 copy о! Invoices Mo туйт privéege о” мТл. 
П found delpclyen. We velt абы customer how 10 enngult menylecivrer Қы uranet sevke For Cuslomer Service: Penge Сай ола 947-5295. Nol Fiegponaqsi for Түроуғартіснр anos УЛ renee ite rigid із ікті cranes. 


NO ADDED CHARGE ON CREDIT CARDS 


€ EXECUTIVE 


PHOTO & SUPPLY CORP. 


FOR COMPUTER & ACCESSORIES 


CALL TOLL FREE: 1-800-882-2802 


FOR FAX, TYPEWRITERS & DICTATION EQUIPT. 


CALL TOLL FREE: 
IN N.Y. STATE CALL: 1 


1-800-223-7323 
1-212-947-5290 


HOURS: Mon. Tru. Thurs. 9AM ТІП GPM, Fri. SAM TII 1:30PM, Sun. 9:30AM ТШ SPM, Closed On Sat. 


LAPTOPS 


| 
+ BY DATAYUE 
Les! 


| SPARK-EL 


640K, 2-3.5 720K Disk Drives, 
Buperreisi Backiit Display, 
«ЫТ Fax Portable 


1275.90 


Now! DATAVIEW SPARK 1-Floppy Driva; E 
1-208 Hard Drive. + BQN we ре 1769, 95 


TOSHIBA (nau in $tore o" 
TOSHIBA T-1000.. ьа мй 

TOSHIBA T-7200F/FB.. 
TOSHIBA T-1200HB . . , 
NEW! TOSHIBA Т-3700Е. 
TOSHIBA T-3200/T-5100 


ZENITH 
ZENITH 184-1 .., „1488.75 
ZENITH 1842,, ,, ЖОЮЛ 
ZENITH Supersport 2886 Моде! 20 үгі20М8 
Hard Diei. aise pi assa Louis. 2965.75 
ТЕМІТН 286 width Hard Огіге.23%99,76 


MITSUBISHI 
MITSUBISHI 2BBL Laptop wf20MÉ Hard 
Семе . айга a --- 2304.00 


NEC 
NEG Мийврева ИГ,.,,, -LEW PRICE 


LAPTOP ACCESSORIES 
HOLMES 2400 Modem ГАЙ LaplepsCALL 
WORLD PORT 2400 Baud ftodem235.00 
Uigonik Poriabie Primer... 304.00 


FAX MACHINES 


PAMAFAX 


Ur-40.. das t іі + 


... M STOCK 

UF-25U.. тте? м ие р а A STOCK 
SHARP 

FO-Z20 — ,.CALL FO-300 , . CALL 

ҒО-й20,, -CALL FO-550, CALL 

FO-700,,., CALL FO-600 2. CALL 


CANON FaxPhones 
ҒахРткет B CALL FaxPhonn 15 GALL 
FaxPhone 20 CALL FeaPhone 26 CALL 


РАХ 270.. CALL FAX350  ,GALL 
FAK 630 ... .. o... GALL 
RICOH 
FAX-IDE ,. CALL FAX-20E CALL 
FANSE CALL FAX-70E САП 
MURATA 
M1200. 64090 М-1900 749.80 
PANASONIC 


КХ+ 100. CALL KAF 120,, CALL 
TOSHIBA Price визах 


3300.. 99890 3700...,, 1205.90 
Model 36100... .. o сы. 89,80 
SANYO 
hlode 515H. . .,.. 1...<_. IN STOCK 
BROTHER 
FAX BO wiAneveeing Machine ІМ STOCK 
FAX PAPER 
819"495'.. 49.06 Ва 4°. 59.90 
УАР... ,..,...... 74:05 
FAX Cleaning КИ. ж ше neye 29.36 


DESKTOPS 


DESKPRO 285, 12МН2. 12 Floppy Drive. 
Seagate 40MB Hard Driva (40ms)2055.00 
NEW! COMPAQ — У/4ОМВ Hard 
Drive » 3,748.00 


NEW! COMPAQ SLT 1288 Portable w/20M8 
Herd Оз... sper: i 4. 


4049.00 


AST PREMIUM 286 
10 MHz, 512K, 1.2 Floppy Drive, 
Soagaie 40MB Hard Drive (40тх) 


NEW! AST 386C w/BAK Dacha Мату, 20 
MHz, "МВ Бат, 12 Floppy Driva. айма 
Hard Drive imi) 1; 2 
COMPATIBLES 
(ВМ-ХТ Compatibles, 1-380 Floppy (Уға, 
1-30ME Hard Drive ... . . ..787.00 
І8М-АТ Compattie, T2MHz, SRK, 12 
Fioppy ve анан аме Hard Orive 
{вте} . ' . 1319.00 


TYPEWRITERS 


& Word Processors 


KX-VV 1500 Word Processor. IN STOCK 
KKA 320...CALL КХА 330 . CALL 
KXA 340 18000 KZA 350 .229.90 


——— 
BROTHER 


wee 


WP-55 Word Proceesa . М STOCK" 
NE Wi WRB og cy ee eae CALL 
AX-26.,,, ‚ GALL AX-28 , CALL 


"Free Spreadsheet Program w/Purchase of 
WP-55 Word Processor 


, . 3189,00. 


PRINTERS. 


KX-P 1124 


24 Pin, Narrow Carriage 
192 CPS Orah, 83 CPS М.д, 
Товску Feed = Тас 


LOW PRICE 


PANASONIC 109* . a ..., 189.75 
NEW! PANASONIC 1181 - CALL 
EPSON 
EPSON 1Х.800...... ........1785.78 
EPSON LSID. ... sos sea. 288.90 
EPSON 1,2-860.........-... 518.00 
EPSON 10-058..,........ 1- 734% 
EPSON ҒХ.850... ....... 938.40 
EPSON FX-1050..,.., bp ач» 38 437,50 


TOSHIBA (sou in Storo Оту] 
МЕЙЛ TOSHIBA Expissswrile 31! CALL 
НЕМА TOSHIBA 3218L Color.. .. CALL 


TOSHIBA 3415. ,. .. 2. -CALL 
TOSHIBA 351 ler dp E pa ad ow ‚ GALL 
NEC 
МЕС 2200. „слу pene, .339.00 
NEC PE2DO ‚_.,. jas c, 54500 
MEC PS300. ... _ _ | .... ағам 
PRINTER SALE! 

HP Lesart 1) w/Tanar я CALL 
HP. Deskjet _ 2... CALL 
STAR MX-1000 . . 169,95 
APPLE Fmagewtiler ll . , 439.00 


Dictation Equipt. 
. a 


OLYMPUS Paaricordar 


L-20.. ,.13790 5007 ....95.00 
EMI... 59.90 5-920. ...... 00.00 
T-1010 Transcriber ..... 183.90 
3808 т p CALL $810. t ‚-- CALL 
T2000 CALL 152920. ..... CALL 
РАМАЗОМІС 
акы, .,. 59,980 ANIE.. , CALL 
ANS. .. 79.80 ВЫ-4105., CALL 
BN-115. .39.00 АМ495_.... CALL 
RESO 179.90  RRF-970.. ‚ CALL 
НА-080. LE] ton Smt wl re CALL 
SANYO 
ТЕС8КСІ , CALL ТЯС-5680 ,79.90 


TRC-2550 ..... ..... .... 8.00 
ТЯС-5200 229,90 ТЯС-5020 179.90 
TMO.4100., 297,00 ТАС-4143 .178.90 
TAC -60004 227.900 TRC.5010A . 155 50 


ТРС-8?ОО 299.96  TRC-&07D . 185,40 
TRC-HGO0, 238.90 ТЯС-50ІЙ. 199.99 
SON'Y 
W-D ... CALL  be7Ta0 ‚ CALL 
ыла” ..., CALL TOM-SOO0GEV CALL 
BM-12.,, ., CALL. Жыл? .... CALL 
Bh860.. . САШ 25006... . CALL 
BM-75,,, ,, САП GM-88...,. . CALL 
BALBIST., CALL SM-B20.,, САЦ 
NORELCO 
585 ,, , 6890 590 - 149.90 
5085.. ....2989.80 510. . .274.90 
2805., .. 26990 ЫС.4000 . 349.90 


HARDWARE 


INTEL &80287-B ,... .. .. ..205.0) 
NEWI INTEL Above Board Plus., . 398,00 
INTEL 84387-29 MHt,. ,,.,., 119.00 
Logitech HiRes Mousg , . - 74.00 


Logitech Clear бесове... s 9500 


DF! HN5.3000 Seanser ..;. . 18400 
PARADISE УСА Professional. ,.267,00 
NEWI PARADISE VGA Plus № 249.90 
MICROSOFT Mouse. .-.. 99.55 


НЕМ! МЕС Multisync ЖА Monitor GALL 


ZENITH Perfoct Monitor «ossi 


SONY 1302 Monis wiSiend .._ 660.00 
PLUS 20M5 Card -= « LOW PRICE 
TOSHIBA itv" Очор with 1 ... 8.00 


SOFTWARE 


HEW! SAMNA АМ, Dane ah 2097,78 
NEW! GEM Амте. , , , „‚. „26075 
XY Wree wid А Carta ,, ,., , 215,96 
ASK SAM. ,,.., a, оу! =2 885,00 
BITSREAM Fom... s CALL 
XEROX Ventura Publisner 2.0.Low Price 
РАССОМ Plus... ....5 42,95 
MICROSOFT Excal 2.1. =з 4- p 95 


FORMWORK wiFil À Fila. ,..... TUOD 
PFS Frei Publighar ......... 59.00 
MOT A EENE 3.0.. ртт te Lo 248.50 
LUGE aD. ии а іл % а. 87,98 
ОАА, ^ jọ Бат ( r; 1092.99 
МТМТ Іліскеп ||... ....... 2144 


MANAGING Your Money 6.0.....11$.95 


TOBIAS PC/Tax Cul. 54 oo 46.85 
CHIPROPFT Turbo Tan .... $2.29 
OAC Eezy Accounting 30 52.00 
NOLO WH bakm. ..... - .- 30.85 
SPWRITE . 1-2... ...... 48.99 
РАЗТААК -— so. 98.95 


COPIERS 
Canon 


РСЯ. Legs! Sire....,........ GALL 
НЕМ РС. ..... "— — 0 
NEVI РСЯВЕ,, чи weak vay ФАМ. 
PGF £oo9m Coper j, ar CALL 
Ерек Саво. yems TUS 


9\х11 Paper (5005 snents). ,,,...49.0 


TELEPHONES 


Anewering Mechines Specials 


KX-T 1412. EALL KXT 1418. CALL 


КХ.Т 1424. CALL КХ-Т 1424. ӘП 
KXT M27 LOCO wiTime Аппсипсе ИН Юй 


KX-T 522 CALL ККЮТ 1720. CALL 


FF.1700 Cudem "Top Rated" .109.90 


DATABANKS 


ORGANISER 1, ,... IN STOCK 
SHARP 

OZ-*000 WAARD. вре нати ih STOCK 

EL-6250H бізі Master.. ,.. ,,, 53.90 
CASIO 

CABO ВЕ -3000 юк. thia + vw BAOD 


CASO IF-AG00 Digal Рагу, ... 119,90 


VISA, MASTERCARD, AMERICAN EXPRESS, OPTIMA & DISCOVER CAROS ACCEPTED 


TO ORDER by МАК: Please send Morey Orda: or Certified check loe UPS эбитин cn mos! Hem Persone! cree danys pour bede Ву Tb daya, 
Shipping & Handling: Нч о Charge. 2% pius 598 Stupcing Charge: 085 pee € Бантан miremur stepping 6.95 Tots! charge el Гени of cedes Shipping & Haning changes are pal tuatie 
INQUIRE шон МЕХТ DAY АШ or 2nd DAY АШ Snipment. МҮ. Ste Berdenia acd ТАХ. 


€ EXECUTIVE 


PHOTO & SUPPLY CORP. 


V D. Consumar Amis Licance Humber. 8001 


MAU ONDER: Dept B Y,t20 West 3181 Street, М.Т.,М.Ұ. 10001 (Tel. 1-212-947-5220] 
-= 3х, STORE: 120 West 3101, Sires, МУМУ, 10001 (Tel, 1-212-564-3502] 
— MY ATONE: 466 Central Ave. ете Plaza) SCARSDALE, N.Y. 16538 (Tet, 1-914-722-1331) 


Circie 102 on Reader Service Card 


AROUND A COMPUTER? 


Now, you can design the computer 
into your product. 
| Little Board/286 


Built-in vs. built-around. External 
systems mean boxes, boards, backplanes, 
cables, and reliability problems. Ampro's 
Little Boards give you a complete system on 
a single board you can build right into your 
product. 


Small size. Big power. Eliminate the bulk 


итии 


Te - 


ТЕН 


гы” кты 
yee apu 


= 
Жер and constraints of multi-board, backplane- 
EAE based systems. Embed a Little Board. 
EE Little Boards require just 2/3rds the power 
БЕ and volume of a 51⁄4” floppy disk drive. But 
Hur they give you the full power оға PC or АТ%. 
ЕРЕ sinere 1 HE Fully compatible. Little Board/286 and 
ТЕЕ ПУ 1 b NL ШИ Little Board/PC are functionally identical to 
[малалалалеяал» 27 D | ELEM «Л multi-board PCs and ATs. They run PC- 
СА Мнений: № Оо ШІ 00$" 20 to 3Х. They run DOS languages, 
Каганат нете -1 L jf we me II al compilers and applications, That means 
тм--а. оте С, с... ЕЕЕ you'll be standing on a firm foundation of 
m— 5 | "АЩ proven hardware and software. 
| \ | des Ampro' Single Board Systems. Every- 
| indu "| thing is included except a keyboard, power 
~ Little Board/ PC a DOS / supply and CRT. Up toa — -- of RAM. 


, T | RE NE Y / RS-232C and Parallel ports. AT/PC-compat- 
: E Шы +1 ible controllers and bus expansion. EGA/ 
CGA/MDA and Hercules™-compatible 
.. "Та _ -. Tu. video options. Even optional solid-state 
oe 250-255 A e ure | ЕЙ ЕЕЕ) disk. Plus SCSI support for hard disk, tape, 
m E qe Ич TENE optical drives, bubble drives ... you name it. 
411! ig What's more, they offer low power con- 
NOME sumption (*5VDC, less than 8W) anda 
4 wide operating temperature range (0 to 
60°C). Perfect forstandalone operation 
and harsh environments. Anywhere that 
үйін м. а гон НЕ E reliability is a critical consideration. 
ТООС | "Won E ив " ЕЗ а [її ЗЕ Е ІТГЗІШІ Available worldwide. For information 
— нк ТЕТІН [2 ‘Been | MEE and the name ofyour nearest US or inter- 
лам А national Апарсо representative, call us at the 
number below. Or write on your letterhead 
АША he, for Littie Board Product information. 
11112110121 cn ПО) gue "| ber ; sd өз” 


408 734 2800 / COMPUTERS, INCORPORATED 


FAX: 408-734-2939 ТІ.Х: 4940302 1130 Mountain View /Ahiso Road, Sunnyvale, CA 94089 


Ape Ausitalla—6) З 720-3298, Autirja—43.222745 45 01, Canada—[504) 438-0075, Denmark—45 3 65 20 20, Finkend—353 0 585-322, Ргапоа-.331 4502-1800; Germany, nidi —À45 BS 
611-5151: immi —972 3 43-16-95, Нау— 35 6 811-9400: Japan — Bt 3 257-2630, Methurlands—010-311 85 20, Spain— 3 204-209. Soon —46 В 55-00-05; Switzerland —M 41 1 740-41-05, 
Lled Kingdon- 44 2 364.3551 1, USA, contact AMPRO 

“regear ЈА aT- eH Carp чаре ег Ama im Р гана ру, hie uem Brat Are upna Ini. ПН Гул — ler Hesgearch cn 
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Wayne roams the hails 
of COMDEX and 
discovers the ubiquitous 
"COMDEX fact 


nce there was a time when you 
could depend on COMDEX to 
provide a couple of stunning 
industry developments. No 
more. COMDEX has become an im- 
mense project filled with hype and won- 
der, where the first fact you discover is 
that even the best walking shoes made by 
L.L. Bean may not be equal to the task. 
This fact, of course, leads to further 
"COMDEX facts." In his book A Colder 
Eye, noted author and critic Hugh Ken- 
ner (a member of the BIX writers confer- 
ence) describes Irish facts as "anything 
they tel! you in Ireland." A COMDEX 
fact, then, is "anything they tell you at 
COMDEX." 


COMDEX Facts 

The first COMDEX fact I encountered 
concerned the existence of a 33-MHz 
80386-based IBM РС AT clone. I classi- 
fy this rumor as a COMDEX fact be- 
cause Inte] has yet to ship a 33-M Hz ver- 
sion of the 80386 processor. А couple of 
companies exhibited what they claimed 
to he such machines, but they were actu- 
ally using processors designed for slower 
operation. 

Then there is WingZ by Informix, a 
COMDEX factfor such a long time that it 
is nearly a COMDEX legend. WingZ is 
supposed to be a superspreadsheet for the 
Macintosh. But to date, this unseen 
product is serving only as a vehicle for 
the distribution of thousands of gym 
bags, because most users are more famil- 
iar with the orange and yellow bags with 
the WingZ logo than they are with Infor- 
mix. Perhaps one day the promise will 
become a praduct that will deprive hun- 
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EXPERT ADVICE 


DOWN TO BUSINESS 9 Wayne Rash Jr. 


WHAT HATH 
COMDEX WROUGHT? 


ІШ Z 


dreds of bag-seekers of their just spoils. 

Fortunately, there was more to COM- 
DEX this year than COMDEX facts. One 
of the advantages of this conference's 
having grown 50 large is that, with same 
careful observation, you can now spot 
trends. This year's trends hold some 
promise for business computer users. 

Three of the most important trends in- 
volve databases aimed at corporations, 
lacal-area networking, and OS/2. 1 think 
it's incorrect to call this the year of the 
database, or the LAN, but this is a year 
in which you will see some important 
elements begin to come together. These 
are evolutionary changes, of course, but 
the result of this process is a solid trend 
toward change. 


Databases 

Structured Query Language is finally 
coming to small computers in a useful 
fashion. Several vendors exhibited ver- 
sions of SQL database packages designed 
for the corporate environment. Some of 


these suppliers are already shipping 
products—Oracle and XDB among them. 
Other sofrware should be shipping by the 
time you read this, including SQL server 
software from Oracle, Novel], and Ash- 
ton-Tate. WordTech and Borland also 

exhibited SQL front-end software. 
WordTech Systems currently sells 
dBXL and Quicksilver, a dBASE clone 
end a dBASE compiler, respectively. 
The company has reached agreements 
with Oracle, Novell, and Gupta Technol- 
ogies to convert dBXL and Quicksilver 
into dBASE language front ends for SQL 
database software. The results of these 
conversions will provide firms with vari- 
ous ways to upgrade existing dBASE laa- 
guage applications to the point where 
they can access the company mainframe. 
Not to be outdone, Ashton-Tate was 
busy showing dBASE IV, which has em- 
bedded SQL. By this spring, there 
should also be a dBASE SQL server. In 
the meantime, the embedded SQL means 
continued 
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you can develop applications containing 
SQL and put them into production as 
soon as the server software becomes 
available. 

Finally, XDB Systems announced it 
also would offer a dBASE language front 
end for the SQL server product. XDB, 
though, did not announce where it plans 
to obtain its dBASE front end. 

An interesting aside came to light 
when Ashton-Tate announced ii was 
taking legal action against Fox Software 
and the Santa Cruz Operation for their 
sales of FoxBASE. Very likely, the win- 
ner іп this fray will be WordTech Sys- 
tems, the company that had previously 
contracted with Ashton-Tate for the use 
of the dBASE language. While Ashton- 
Tate is fighting off clones, it looks as if 
WordTech will be signing up new SQL 
vendors. 


LANs 

For several years now, columnists have 
been predicting the “ Year ofthe LAN. "I 
won't add to the noise. There probably 
won't be a Year of the LAN for the sim- 
pie reason that LANs arrived quietly and 
established themselves while we were 


hile 
Ashton-Tate is 
fighting off clones, 
it looks as if WordTech 
will be signing up 
new SQL vendors. 
aS 


distracted by other issues. In other 
words, the Year of the LAN has probably 
already happened. 

Instead, we are seeing a year of 
considerable growth and maturation. 
LANs аге becoming more а part of the 
business world, and, for some applica- 
tions, SQL database servers are be- 
coming more integrated into the applica- 
tions. LAN manufacturers are working 
on ways to enhance their interoperability 
and utility. 


Novell, the leader in LAN operating 
software according to a recent BYTE 
poll, is introducing Macintosh connec- 
tivity with its NetWare 2.15. This ргой- 
uct will allow a Macintosh Н or SE with 
an Ethernet interface card to work on a 
Novell network. Novell has also intro- 
duced its OS/2 Requester—software thal 
lets you use OS/2 on the same networks 
with non-OS/2 systems. 

Meanwhile, other LAN software con- 
tinues to evolve. WordPerfect Corp. 
showed WordPerfect Office, a package 
the company refers to as group produc- 
tivity software, Office works with 
Novell or NetBIOS networks. ПІ provides 
E-mail and group scheduling, along with 
such functions as a calculator and note- 
pad. WordPerfect's idea is to provide а 
consistent feel to the software, so that 
users familiar with its other products 
wil! feel right at home with the new 
additions. 


OS/2 

At COMDEX, I saw some evidence that 

actual software will exist Гог OS/2. Bor- 

land International has begun shipping a 
continued 


Microstat-II Can Save You Time and Money 


Whether for industry, education, government, or pure research, no other statistics package can compare to 
Microstat-[I in areas of coverage, accuracy, ease of use, and value. Just some of Microstat-II's features include 


ш Descriptive statistics (mean, standard deviation, 


variance, kurtosis, skewness, etc.) 


в Regression Analysis: Simple, Multiple, Stepwise 


Multiple, forward and backward 
а Cluster Analysis 
8 Canconical Correlation 


e Correlation Analysis: matrix and cross products table 
№ ANOVA: Oneway, Twoway, Twoway with replicate 
в LSD, Duncan's, Tukey, Newman-Keuls 


8 Crosstabs and Chi-square 


ш Hypothesis tests; mean or proportion 
а Nonparametrics: Wald-Wolfowitz, Kruskal-Wallis, 


Wilcoxon, etc. 


т Time Series: moving average, centered moving average, 
deseasonalization, exponenital smoothing 


etc, 


ш Probability Distrihutions: Normal, t, F, Poisson, 


M Frequency Distributions: value or range. 


B Scatterplots (with simple regression) 
B Factorials, Permutations, Combinations 
в Up to eight times faster than the competition 


without loss of accuracy 
® Online help plus easy to use keyboard or mouse 
input; no complex command language to leam 


в Unequal cases, missing data, and aliased data, 


range checking 

B Easy to use data entry system with file import 
capability 

B Not copy protected 

8 Expanded user's manual 


Requires ап [BM PC, XT, AT, Р52 or compatible with 512K of memory 2 floppy disks or a hard drive. Price: $395.00 
with 30 day money back guarantee, Demo available for $19.95. Please include $4.00 for shipping. For information, 


call or write: 
Orders: 1-800-952-0472 


Technical Questions: 1-317-255-6476 


FAX: 1-317-251-4604 
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Ecosoft Inc. 
6413 М. College Ave. 
Indianapolis, IN 46220 


— ECOSOFT 
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Aw...What the Heck! 


EXTREMELY POWERFUL 


DesignCAD 3-0 version 2.0 15 эз powerful 
as most CAD systems costing $5000 - 
$10,000) Features like: Complex Extrusions- 
linear scaer and circular, Bending of Sur- 
faces, Shading, Cross Sectiomng, Complex 
Sweeps and Transtations, and Boolean орега- 
tions make DesignCAD 3-D one of the most 
powarhá 3-0 CAD systems available... at 
any расе! Engineers, Architects and Consul- 
tams congtantiy тей us thet they use CAD 
systems costing thousands of dollars which 
are not as powerful as DesignCAC 3-D. 


DesignCAD 3-0 version 2.0 is available from most retail computer stores, or you may order directly from us. 
Design САО 3-0 is avaiable in a number of focegn languages from distributors throughout the work. Al you 
пева in run Design CAD 3-D ig an 18M РС Compstible and 640K RAM. Design CAD 3-0 supports most graphics 
cards, printers, plotters and digitizers. Free information and ә demo diskette are available by contacting us at 


Circle 18 on Reader Service Card 


VERY EASY TO USE 


Just because DesignCAD 3-D is powerful doesn't 
msan it is difficull to use. Single keystroke com- 
mands and side-bar manus which give short direc- 
trons on how to proceed make DesignCAD 3-0 a 
snap tà use! While not required. DesignCAD 3-D 
supports all papular digitizers and mice. 

Many of the older, more cumbersome CAD systems 
raura weeks of [raining before a user can be 
productive. DesignC AD 3-0 users find they can be 
producing useful drawings in a matter of minutes! 
in а recent CAD contest ony one contestant was 
able to match our M Чар. The sold 
tor $3000.00. The other packages up ta 
twice as long to perform the game drawing and 
cost up to $5000.00) 

Stik don't believe us? The goblet pictured below 
required only 16 keystrokes and 3 commands to 
create! The top, fron, side, and isometric wews 
were created simultanacusly...in less than one 
munutel 


DesignCAD 


3-D 
only $399! 


WHY BUY THIS ONE? 


There is а vary important reason to buy бәседе САО 
3-D, PERFORMANCE. No other CAD system can 
match our price/performance ratio, Many people 
make the serious mistake of thinking that His neces- 
sary to spend thousands of dollars to obtain “a good 
3-D CAD system” This is not truel We talk to people 
everyday that are 5аФу disappointed with their 
“expensive CAD systems. Don't be one of them 
Сай us and we will send you 8 complete set of 
literature and a free side show demo disk. Once 
you compare DesignCAD 3-D version 2.0 with other 
CAD systems we know you will choose DesignCAD 
3-D. 


DON'T TAKE OUR WORD FOR IT 


Hereis what other people havetosay about Design- 
CAD 3-D: 
"After youve worked with Design САП, the single 
keysiroke commands are simple to remember and 
it becomes easy 10 "flick опа key" to execute a com- 
mand, An extremely ergonomically designed præ 
ram. 
е НЕМАЧ LEVET, Leve © Daigle Arctvusem - New Orang, LÀ 
Oesigard a 65.000 aq ft. пота homa gern Desigac Ай 
" Recently | worked with а fern that budds decks, 
purchased your product on my recommenda: 
tion. ! sat down wath them and in two hours they 
were very proficient in DesignC40, Now they are 
more elfective: and we can communicate... it's 
wonderful то. be able to do a block repeat 42 times 
and there are 42 2x4's to make the deck!" 
J. TUAMER дгевазсс ТАЙ dad «The «асрп, Ташы. 
"Allows scientists and engineers to expend minimum 
time learning and using САО sofrware so that their 
time can be expended on the project a1 hand, it 
also allows scientists and engméers to quickly 
present to management all мам ofa subject (3-D)." 
OR STEVENS NASA Space Somat Entrem 


HOW DO | GET ONE? 


VERY LOW PRICED 


The first question asked by many people is, 
"Why ia DesignCAD 3-D priced so low?" The 
answer? After developing DesignCAD 3-0 
version 2.0, we were unable to decide how 
the product should be priced. We consulted 
experts, We used the finest spreadsheets on 
Ihe market Wetookempioyee polis. Рілаћу, іп 
Ihe great American Tradition, we said, "Aw... 
What the Heck! Lers see the other guys 
beat ihis prícer" DesignCAD 3-0 version 2.0 
sells tor $399. 


o. А 
“Үеедетегісап 
Small Business Computers, Inc. 


327 South ӨНІП Street 
Pryor, OK 74361 
916/828-4044 

FAX. 01.618-825.8269 

TELEX: 91652400302 
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SOLUTIONS 


Bigger— 


Vfeature Deluxe" іаѕ your DOS system 
use hard disks it thought it couldn't, all in one 
bootable piece—no artificial partitions! You 
can even span your old drive with the new one 
for more capacity. Use RLL, ЕЗГІ, or SCSI, 
and laugh at DOS partition limits. $120 


DUB-/4" takes a different approach to 
drive expansion, stretches your АТ Drive Table 
to support the drive YOU choose! Comes with 
setup and low-level format routines, and it’s OS 
independent. $95 


Faster— 


Veache™ accelerates disk operations, avoids 
repetitive accesses by storing data in RAM as 
you read it so it's chere for you the next time 
you need it —no waiting! Works with any type 
of memory, caches up to 15 Mb, bundles accel- 
erators for your diskettes, screens, and 
keyboard. 550.95 


Орг“ saves head motion by eliminating 
DOS file fragmentation. In a [ex seconds at 
boot time, opr arranges all your files neatly 
in contiguous clusters so you won'l waste any 
time reading them back. Bundles timing and 
diagnostic utilities. $59.95 


Safer— 


Viock™ protects your system and its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even locks 
out Cd-Break during boot! 5135 


Easier— 


Viools™ is a slick set of disk management 
tools for DOS and 08/2. Display directories 
in whatever order you like, browse files and 
change or delete them, compare and update 
multipie versions, find and manipulate 
categories of files, and more! $49.95 


1 (800) 284-3269 


Y GOLDEN BOW SYSTEMS 
у. 2870 STH AVENUE 
; SAN DIEGO, СА 92103 


(619) 298-9349 
FAX (619) 298-9950 TELEX 201520 GBS UR 


MC / VISA US shpg/hdig $33 CA orders add 7% 
freer DURI. Масла Мұ Vik and ісін тыс mannari af Сайыс Шет peut 
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DOWN TO BUSINESS 


t the 
COMDEX show, I saw 
some evidence that 
actual software will 


exist for OS/2. 


version of Paradox for that operating sys- 
tem. Borland has said that it will begin 
shipping a version of SideKick for OS/2 
with Presentation Manager by the first 
quarter of this year. 

Lotus was showing Lotus 1-2-3 ver- 
sion 3, which will use OS/2. It stil] isn't 
clear when the company will start ship- 
ping that long-overdue upgrade. OS/2 
software vendors generally agree that 
memory prices will have to moderate be- 
fore this operating system will become 
widely accepted, 


Business Impact 

What does all this mean to you? As 
usual, COMDEX contained both good 
and bad news. The good news isthat with 
the current state of LANs and SQL soft- 
ware, microcomputer-minicomputer- 
mainframe connectivity may finally be- 
come seamless. The bad news is that 
moving out of the current state of the art 
will be expensive. 

The good news was demonstrated at 
COMDEX through the use of the (as-yet- 
unreleased) SQL. version of Paradox, 
which was shown accessing SQL data- 
bases from three other database manage- 
ment systems. Paradox SQL. was able to 
select information from any of the tables 
and from a combination of tables. The 
tables have also been from Oracle and lo- 
cated on a УАХ or from DB2 and located 
on an ІВМ mainframe. 

Software such as Paradox SQL will 
lead to seamless distributed processing, 
probably in the near future, Nearly all 
the required components are in place 
now. Still missing is a product that pro- 
vides an easy way to use the Oracle 
server. Now the Oracle server must re- 

continued 


Items Discussed 


^o, TTE 2127 
Әшеквіймег,...........................%%9 
WordTech Systems, Inc. 

21 Altrinda Rd. 

Orinda, CA 94563 

(415) 254-0900 

Inquiry 986. 


Developers" VETSİON sp nccryegysecss 
Ashton-Tate 

20101 Hamilton Ave. 

Torrance, CA 90502 

(213) 329-8000 

Inquiry 981. 


Novell NetWare 2.15 
(Price not yet available) 
Novell, Inc. 

(22 East 1700S 

Prove, UT 84601 

(801) 379-5900 
Inquiry 984. 


Oracle SQL Server 
Oracle Corp. 

20 Davis Dr. 
Belmont, CA 94002 
(415) 598-8000 
Inquiry 983, 


Paradox (single user) ...,,........ 5725 
Borland International 

1800 Green Hills Rd. 

Scotts Valley, CA 95066 

(408) 439-1060 

Inquiry 982. 


WingZ 

(Price not vet available) 
Informix Software, Inc. 
16011 College Blvd. 
Lenexa, KS 66219 
(913) 492-3800 
Inquiry 987. 


WordPerfect Office 

File gerver |... eere rer 9499 
Each additional station ..............$140 
WordPerfect Corp. 

1555 North Technology Way 

Orem, UT 84057 

(801) 227-4010 

Inquiry 985. 


One dead. Seven ill. 


things electric line 
а -: a to a computer are 
enough to make you sick. 

e spiking its incoming 
voltage and stealing important 
bits of information. 

Relentlessly attacking its 
sensitive circuits until it can't 
take any more. Then serving 
up the knockout punch. 

Worst of all, they usually 
get away with il. 

Wrong suspects named. 

When data is missing, key- 
board operators put the finger 
on software programs. 

And computer manufac- 
turers take the rap for 
hardware failures. 

Meanwhile, electrical 
contaminants such as 
spikes, sags, surges, brown- 
outs and blackouts go free. 
Ready to strike again. 

Regardless of who's 


t Pan Emerson Electric Го 


convicted of the crimes, inno- 
cent computer owners must pay 
the price. In idled employees. 
Lost productivity Inaccurate 
files. And maintenance costs. 


Emerson snares culprit. 


Electrical transients are in 
for a big surprise when an 
Emerson Uninterruptible Power 
System is on duty 

А trap. They go in, but never 
come out. 

Only pure, refined electrical 
fuel reaches your computer. 


pep and trouble-free perform- 
ance it was designed to deliver. 

You'll even get up to 15 
minutes of = performance 
during tota! blackouts, without 
a switching delay 

Emerson Electric is a major 
Fortune 500 corporation with 
more power protection sys- 
tems installed worldwide than 
anybody 

We make the most complete 
line of UPS's for everything from 
РС5 to mainframes, plus power 
conditioning and distribution 

ems. 

For a free brochure and 
video “Maximizing Computer 
Performance, plus the name 
of your local representative, call 
us today at 1-800-Back-UPS. 


АН НЕЕ], 
mu Computer Power 


Computers Won't Run Right 
On The Wrong Fuel. 
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Circle 263 on Reader Service Card 
See us at COMDEX/Spring in Chicago Booth #2175 April 10-13 


Finally...alow cost, high speed 
copier for 5/4 and 31⁄2 inch diskettes! 


Attach a Victory V3000 
Autoloader to your 
IBM/PC or Apple/ 
Macintosh, enter one 
or more cop jobs. and 
walk away! вуе- 
tem automatically 
copies 5 or 3% inch 
diskettes—up to 180 
per hour. Switching 
the copy drive takes 
leas than two minutes. 


Copy Formats 
Flawlessly. 

Victory's Auto-Dup™ 
software copies differ- 
enl formats or you can 


build your own formal. 
Auto-Dup tests the 
quality of each copy. 
diskettes into 
one of two output bins. 


Do-It-Yourself 
Servicing. 

The А s 
simple component de- 
sign and diagnostics for 
checking drive ай 

ment and speed 

you tà maintain hie 
system without outside 
service. 


Cal! (800) 421-0103. 
Andask about m 
family of affordable Au 
toloaders that support 


1 ' 8 ay 


_ Introducing 4x 488" 


——_—_ ~  ——— 


——— 


"You can have up to 
4 Mbytes of memory 
on the same board for 
your largest programs, 
RAM disks, and data acquisition tasks. 


Compatibility i is built-in so you can run your favorite programs м 


Hard Drive Back-Up, 
Serialization, and Cus- 
tom Label Printing. 


VICTORY 
ENTERPRISES 


Technology. inc, 


cr Plaza 

1011] E. 53V Streat 

Austin, TX 75751-1728 
2) 450-080 


Мія Ыга 
(46) 2604. Madnd 143) 
55503. 


or create new ones with our advanced programming tools, 


То get your FREE demo disk—call 617-273-1818. 
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Capital Equipment Corp. 
Burlington, MA 01803 4 
The bottom line —IEEE-498, RS232, par: port, 4MB ЖЕМ LIM, mins DOS and OS/2.. 
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DOWN TO BUSINESS 


side on a database server shat runs 
Xenix, an environment many users find 
difficult to manage. Fortunately, at 
COMDEX, Oracle announced ап 08/2 
version of the server. It should be avail- 
able by the time you read this. 

Nothing at COMDEX held much hope 
for an early change to OS/2. If anything, 
reasons to stay with MS-DOS or the Mac 
continue to grow, Now that Presentation 
Manager 15 shipping, OS/2's memory ге» 
quirement has grown to about 5 mega- 
bytes, depending on what you want to run 
in addition to the operating system. You 
could easily spend more on memory than 
you did on your computer. As yet, there 
js no software that offers a compelling 
reasan to move to OS/2. 

The lack of O5/2 software, plus in- 
creased performance and reduced prices 
on some systems, wil] affect the purchas- 
ing strategy For many businesses. Cur- 
rently, 80286 versions of AT clones are 
readily available at prices significantly 
lower than for an 80386, either in its SX 
version or in the ful] 32-bit version. 
Meanwhile, there is virtually no widely 
used software that requires the 80386. 
With 20- MHz versions of the 80286 now 
being shipped, there is not even much of 
a speed difference. 

What's a business to do? Unless a spe- 
cific application actually requires the 
processing ability of an 80386, it may not 
pay to buy one. It's a reasonably safe bet, 
given a three-year economic lifetime, 
that there will be relatively little addi- 
tional software actually requiring the 
80386 during the time you will have the 
80286 machine. After all, even though 
the 80286 has been around for several 
years, Virtually all software is still writ- 
ten for the 8088. 

The time will eventually come when 
the software for the 80386 or its suc- 
cessors starts to become a factor. Then 
you will start buying those machines. 
They will cost less, and you won't һауе 
lost anything in the meantime. Admit- 
(ету, I am offering а low-tech approach 
to computing, but nothing І saw at 
СОМОЕХ contradicts this conservative 
strategy. B 


Ибуле Rash Jr. is a consulting editor for 
BYTE and a member of the professional 
staff of American Management Systems, 
Inc. (Arlington, VA). Heconsults with the 
federal government оп microcomputers 
and communications. You сап contact 
him on BIX as "waynerash," or in the 
"fo. wayne " conference. 

Your questions and comments are wei- 
come. Write to: Editor, BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458. 
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Stop fooling around. I's time to get hardcore 
about software. With Microsoft 

We'll give you all the resources you 
want Tens of millions in R&D funding. 
Along with one of the most elementary tools 
for thinking — a door, which leads to your 
own private office. All backed by manage- 
телі that truly does speak your language, 
because they probably helped write it. 

We're serious about software design. If 
you are too, then apply right now for one of 
these opportunities. 


Software Design Engineers 


We're working on everything from operating 
syslems, sophisticated graphics, award-win- 
ning applications products and networking. to 
compilers, powerful productivity software and 
more, In fact we're working on some truly 
visionary ideas we can't even reveal yet. You 
could be too, if you have programming expe- 
rience and a background that includes micros, 
“С”, 8086, 68000, Macintosh* Toolbox, 
Windows™, 05/2, or MS-DOS®. 


Program Managers 


Instant responsibilty. You select the features, 
you shape the product, you design the user 
interface for new generations of software. 
Guide produci development from program- 
ming through documentation and testing. 
Keep your product at the forefront of technol- 


ogy by knowing your competition and product 


trends. Convince us you're bright, motivated 
and knowledgeable of the microcomputer 
software industry. Project management experi- 
ence and a BS in Computer Science or 
related degree desirable. 


Project Leads 


We're looking for expert designers with pro- 
ест lead experience to take charge of a team 
of experienced developers and have full 
responsibility for the design and implementa- 
tion of leading edge soflware in either our 
05/2, Networking or Powerful Applications 
Software groups. You should have a BS or 
MS in CS or related degree and preferably 
4 or more years of software experience, with 
1 or more years as a successful project lead. 
Microsoft offers you an opportunity to 
live and work where the quality of life is high 
and the cost of living is low — the beautiful 
Pacific Northwest. Along with amenities such 
as a health club membership, workout facili- 
ties and parcourse, plus an array of benefits. 
Begin by sending your resume to 
MICROSOFT CORPORATION, Human Re- 
sources, Гері. 55ВҮТЕ-0389, 16011 М.Е. 
36th Way, Box 97017, Redmond, 
WA 98073-9717. We 
are ал equal oppor- ре.” 
tunity employer. — a d 
Мо phone calis, | ; 
please. 


av 
pA 


Microsoft 
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Looking back 
at the first five years 
of a revolution 


y the time you read this, the idea 
of a five-year retrospective for 
the Macintosh will probably 
seem pretiy lame; I missed the 
anniversary date by a couple of months. 
But since I'm writing this in early De- 
cember of 1988, please indulge me. 

] was cleaning out the office іп my 
home today (always a thrill), going 
through a closet to toss out some of the 
oldest computer flotsam (most of it soft- 
ware that runs on computers Ihat don't 
exist anymore). 

I came to the old Macintosh software 
heap. There I found tbe original cartons, 
manuals, and disks for software that 
amazed us all in 1984: the original Sys- 
tern kit, MacPaint, MacWrite, MacTer- 
minal, Microsoft Multiplan, and Micro- 
soft BASIC Interpreter. 

I remember thinking at tbe time that 
the Mac was pretty hot stuff and that it 
was going to revolutionize the way we 
think of and use personal computers. It's 
been five years since the Macintosh was 
released, so 1 asked myself whether it 
really revolutionized anything. 

Consider the evidence from the Mac's 
point of view. The Mac, though bigger, 
faster, and more expensive, is still the 
Mac. Its interface is still thc same. Pull- 
dawn menus. А mouse. Icons. Windows 
with scroll bars. Decent sound. Mice 
graphics that work with any application. 
Good built-in system support for stan- 
dardized functions as part of the operat- 
ing system. 

Color has been added, and so has 
background processing with the Multi- 
Finder. But if à Mac 128K user of 1984 
could have been placed іп a hermetically 
sealed room that very year, and released 
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now toiry out an 8-тераБуе Mac IIx, he 
or she would have little trouble using it. 
The Macintosh has evolved since its 1984 
introduction, but it’s still the same kind 
of machine. Іп fact, the Mac has become 
a second standard after the JBM PC. 
Now consider the evidence from the 
DOS point of view. In 1984, DOS was 
somewhere around version 2.xx. Its in- 
terface consisted of a helpful A:> or 
C: prompt, and dandy error messages 
like “File allocation tab bad." Menus 
were for ordering food at a restaurant, 
not commanding your PC. А mouse was 
something you had exterminated; you 
certainly wouldn't tolerate one on your 
desktop. Icons were found in Greek Or- 
thodox churches, not on your screen. 
Windows were on your house, not your 
computer display. Sound consisted of 
some wonderfully annoying buzzes and 
beeps, Graphics were CGA at worst, 
Hercules at best (but then compatibility 
was an issue). System support for stan- 
dardized functions was weak and re- 


quired major-league driver hacking. 

By 1988, DOS was giving way to OS/2 
with its Presentation Manager graphics, 
windows, icons, and mice. Sound was 
being improved. System support for 
database, networking, and other func- 
tions was being added. In short, the 
transmutation of the DOS interface to 
look like the Mac interface was in full 
swing. If youtook a [984 DOS user from 
that same hermetically sealed room and 
plopped that user down in front of a PS/2 
Model 70 running О8/2 and the Presen- 
tation Manager, the reaction would be 
unequivocal: “How do І get the A:> 
prompt?" 

By any measure, the Macintosh has in- 
deed revolutionized the way personal 
computers interact with people. Mostly 
for the better, I think. When the largest 
computer manufacturer in the world 
(IBM) gets together with the largest PC 
software vendor (Microsoft) to put to- 
gether a PC user interface that mimics 

continued 
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losegrand's new Chassis/System is not another 
ІВМ mechanical and electrical clone. An 
entirely fresh packaging design approach has 
been taken using modular construction. At 
present, over 40 optional stark modules allow 
you lo customize our standard chassis to капу 
any requirement. kmegrand offers high quality, 
advanced design hardware along with 
applications and techmcal support 20 ai prices 
competitive with imports. Why settle for ess? 


Rack & Desk 


PC/AT Chassis 


Rack & Desk Models 


Ассере РС. ХТ, AT Motherboards and 
Passive Back planes 


Doesn't Look. Like ІВМ 
Rugged. Afodular Construction 


Excellent Air Flow & Cooling 


Optional Card Cage Fan 
Designed io meet FCC 

204 Wan Supply. UL Кесортихей 
HSW А 85M ойо available 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave, » Visalia, СА 93291 
209/651-1203 
TELEX 5106012530 (INTEGRAND UDA 
E2ZLIMK 22926572 
We accept. SankAmericard/¥ISA and MasterCard 


Hd. riz, ЖТ. AT rajama ad iniemarional baasen Әіксіннет 
Dee znd conguet boani wel тась 
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the Macintosh's interface, J] think we 
have evidence of a bonafide revolution, 


It’s a Taxing Time of the Year: 
MacInTax TaxView 

Nobody likes to fill out federal income 
{ах forms. Fortunately, however, it's one 
of those repetitive, numerically intensive 
tasks that can be simplified with the right 
program on the right computer. Тһе 
right computer is, of course, the Macin- 
tosh, and I think the right program is 
МасіПТах. I've been using MacInTax 
since it first appeared in time for the 
1985 tax year. It's simply wonderful. I 
can't imagine how I ever kept my busi- 
ness depreciation calculations straight 
without it, 

Over the past four years I've used and 
tested many of the tax-preparation pro- 
grams that run on the PC and the Mac. 
Of the personal or professional tax-prep- 
aration programs on the market, Масіп- 
Tax is by a large measure the easiest to 
learn and use. And at $119, it's also a 
bargain, especially since you can get 
yearly updates (which include new man- 
uals) for only $55. MacInTax is so easy 
to use because its interface 15 simple and 
straightforward, yet still surprisingly 
sophisticated. 

While many tax-preparation programs 
mimic the structure of those dreaded IRS 
forms, MacInTax takes that strategy to 
its limit: its on-screen display duplicates 
the IRS forms exactly (to the extent that 
72 pixels per inch allows). So you just fill 
ош the on-screen forms the same way 
you filled out the old paper forms. This 
method means that if you've ever filled 
out a tax form before, you already knaw 
how to use MacInTax. 


Items 
Discussed 


MacInTax 1988 skyuwadudsuhsden 51 19 
annual ирдайе.................... $55 
SoftView, Inc. 

4820 Adohr Lane, Suite F 


Camarillo, CA 93010 
(805) 388-2626 
Inquiry 1101, 


Master] uggler 1.00 ‚яллан. pa $69.95 
ALSoft, Inc. 

Р.О. Box 927 

Spring, TX 77383 

(713) 353-4090 

Inquiry 1102. 


Need to fill out some of the other 
forms and schedules? No problem with 
MaclInTax. They're all in the pull-down 
menu, You сап have as many forms open 
as you need, although you can run ош of 
memory, especially under MultiFinder 
оп a I-megabyte Mac. 

If you hit a rough spot and need some. 
help or want to sec the IRS instructions 
for a particular entry, just double-click 
on the block in question. ЇЇ the entry 
amount is calculated using an on-screen 
worksheet or is transferred from another 
form or schedule, double-clicking will 
pop up that worksheet, form, or schedule 
onto the screen and link it with the others 
and the 1040 Form automatically. What 
could be simpler? I've never been able to 
figure out why other tax-preparation pro- 
grams don't work this way. It seems so 
natural. 

Printing has always been a strong suit 
of MacInTax, and it remains so. Macin- 
Tax will print af IRS forms, including 
the signature Form 1040, onto plain 
paper, using either a LaserWriter or an 
Imagewriter. 

I tested MacInTax by turning it loose 
on my taxes, then my wife's, and finally 
on some test returns I cooked up that use 
just about every schedule the IRS has 
ever conceived. MacinTax was accurate, 
fast, and flawless in all my tests. I never 
ran into any of the weird problems that 
seem to plague some of the other tax- 
preparation programs I've used. 

When I did have a question that the on- 
line help couldn't answer, the manual 
did the job nicely. MacInTax supplies 
more than 30 different forms and sched- 
ules, along with nine calculation work- 
sheets that are handy as scratchpads; they 
are saved with the forms, but they don't 
get printed for the IRS's scrutiny. 

MacInTax can also convert your previ- 
ous year's tax return to work with the 
current version of the program (once 
you've saved the old forms under new 
names). This could save you some typing 
on your 1988 tax return if a lot of last 
year's data hasn't changed for this vear's 
return. 

MaclInTax also integrates with the 
most popular financial-management 
programs on the Mac, including Andrew 
Tobias's Managing Your Money, Mac- 
Money, Quicken, and Dollars and Sense. 
You can import information from any of 
these systems directly into MacInTax 
with just a few keystrokes. This means 
you can have a fully integrated manage- 
ment, financial-planning, and tax-re- 
porting system if you use MacInTax with 
one of these systems. 

cominueed 


LaserFeeder Ы) ВОТ Нехентге гене 


Fe 
You'll get at least twice as much done рег tion time, thanks to ВОТ resource software. For further information, please call or 
day: word processing, data processing or When two paper types аге the norm, write BDT Products, Inc, 17152 Armstrong 
desktop publishing. We make getting down ВОТ offers its Model 880 Laserfeeder, provid- Аме, Irvine, CA 92714. Outside California: 
to MacBusiness as easy as apple pie ing two 220-sheet paper bins plusan envelope — 800-FIND BDT—4(800-346-3238). Inside 

Ош LaserFeeder 890 provides three, Біг ata nearly 20 percent reduction in cost. California: 714-660-1386, 

220-sheet paper bins plus one bin for 40-60 If you need LOTS of paper and enve- Гана | 
envelopes for your Laser Writer. With the lope choices, consider the MultiFeeder: five, тг 


LaserFeeder 890 in place, changing paper 200-sheet trays, one envelope tray. Same 
type or printing an envelope is a simple simple print dialog. Same clear displays ' 
mouse click instead of а bite out of produc- ^ Huge production time savings. Easy 45 Apple Pie 


done Ferber aiti Malti? vecler cine тейістесгбз of ПОТ Рече. (кк го ts Hs daa 
Арр лн с аға Мешин ане LeséerWy Hor ЇР ЇЙ лин К Appwe Cinnet óc 
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For РС users who have wandered into 
this column, there 15 good МасіпТах 
news for you, too. Last year, SoftView 
produced a Microsoft Windows version 
of the program, and it continues this 
year. The Windows version is markedly 
slower than the Mac, though, even on a 
fast 80286 machine. To get performance 
akin to the Mac version, you'll need an 
80386. 

Although Гуе said ий before, it bears 
repeating: МасіпТах is the best personal 
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computer tax-preparation program 
around. If you do your own taxes and 
don't have MacInTax, make your life a 
whole lot easier and get it soon. 


Font/DA Juggler to the Max: 
Master Juggler 

I never used to worry much about how 
many fonts or desk accessories I needed 
or used. I had gotten to be pretty good at 
hacking the system using FEdit Plus, so 
I could always change the maximum 


312 INCH 1.4 MB 
DISKS FOR ONLY 
ONE DOLLAR! 


New Invention Makes Il Possible! 


Do you ube the new, high copaocily, 39 ncn disks? ll so. you Dave pald four (ive. even six choice 
рег disk! Byte (or byte, НО is as much ос SIX TIMES Ihe ‘aid! 360K rl'oppies. Now you con conver 
all yau programs, dato, and iles to the new formal, WITHOUT PAYING THESE PRICES 

HOW 15 THIS POSSIBLE? Have you ever tried ю lommal a гесики, tow density’ ЭЛ mch дек to 
1.44 MB? CM course you hovel ІР Союш word The campuler gres an invalid media етее. Сал 
company wos putting ina киде nelwork of ВМ Clones. We have grown ram a small company 
ю о müfion-dolior commorotion in twp ӘП years, ond we dign do il Dy wasting money? 50 o! course, 
we ifhed to use thre cheap, 720K Чика Total ісіішеа, 

ENTER OUR CRACKPOT ENGINEER. Ou Crockpol Engineer wondered whatwas ine dillerence 
betwren the disks, He tore them apoart, aonolyred thre medio, He lound NO DEFERENCE WHATSOEVER! 
Yel, hey woul nol lormmot Why? Then he stored examining fus paste housing. And he found the 
сібегелсе. U 15 HOT in ihe meda, If i5 IN THE PLASTIC CASE! 

TOTAL FAILURE! Our Crackpal Engineer temong other ings, he invented пе Electromc Flea 
Collar sen à brond-new 720K dis& lo our Mochine shop, ond asked them fo modiy il. They dig- 
ond the DISK IMMEDIATELY FORMATTED! Bul, within 40 manules of use, И ОМУ haded. Hion dela all 
over ihe place. Bock tothe drowmg board. The disk was cis-ossembled and exomned. I was риле 


rol, іп + № 
toteily ruaned He d 
{небо 


COnN Son, а microscopic prece сі plastic had entered Ie housing, and 
‚ wos oo wus hal, Н Ife conversion could be done сек. ii requred extreme 


ENTER OUR OTHER CRACKPOT ENGINEER, Our president! а о machonical engineer One ol 
the best in Ihe country. While о research scienitst о! Ссісгодо School! о! Mines, he complelely 
fevololion2ed the field of waler jei dhing. He tochied the problem. Finally he come up with e solulloón 
- 6 precinan tool which could репост Me modification EVERY TIME and leave по plaste ренче 


which woud damage me ами 


MONTHS OF TESTING. we теп commenced nn a lesing progrom We modilied ond Iemotted 
lhousonds of disks, and tasted them (or dota inlegity. Oul ol one Ihousond disks, one would not 
tamg, Iwo hod ane bad track. NOT ONE LOST ANY DATA! We then put o disk an © cormpuler wilh 
әбеййе which copied doka 16 а disk read and checked every byle, ihan copied Ihe dala Боск 
to Ihe dick The program ron 24 hours dà day, lor TWO SOLID WEEKS without even one error We were 
bocy conmnced Ti the procedura was reliable anough lor à product 

OUR OFFER. Here is our егез е offer Purchase our OoubleDisk Converter Ки Ihe price of $39.95, 
li уси are nol COMPLETELY SATISHED, return fhe Пеш ен. You wil receive о FULL REFUND! What 
в more, Ка disk aver doas nol соғу сторану, send us the disk, ond we will send you à 1 44 MB 


disk fram o moro! monitociure іл exchonge! 


YOU CAN'T LOSE! vou vill sove MORE THAN THE PURCHASE PRICE IN CONVERTING ONLY YOUR 
FIRST TEN DISKSI fram fat Domi on, itis all probl. After converting only 100 disks, ond colles deducting 
ine cos! бі Ine DoubleDisk, you wW Nove sored AT LEAST $425.00) Quite б ratum ior on investment 


ol only 139 95i 


CREDIT CARDS AND CHECKS ACCEPTED! Purchasing ош DoubleDuk 15 easy! Simply cult 
ou 800 number We accept all majar erati cords. Or, return Ine coupon bete, and we wil ship 
vou one immediotely We Wil giadly cocept your personal check. 


м ow ORDER TOLL FREE — 1-800-537-4226 


? DAYS 


(іп Colorado coll 303-872-8945) 


YES! | won! to try your DoubleDisk on your UNCONDITIONAL MONEY BACK GUARANTEE! | enclose onty 
53998 plus $3.50 Shipping and Handing (Соного төсегі odd 5240 Soles Tax Tar eoch 
DoubieDisk Converter. Ii am not COMPLETELY SATISFIED, | will return ine DoubleDisk fora FULL REFUND! 
tony disk ever fails fo convert, | will send il то you ond you will IMMEDIATELY send me із { ДАМА 


Disk A exchange! 
Home 
e m —S—Á—— —U 


Actress 
— Sala __ dip 


Telephone 


Sand fo Biologica Engineering. c. DoubleDisk Offer 
Phone 


2674 Main Street, Ventura, СА 93003 
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number of desk accessories allowed each 
time a new system was released. But 
after you've done that litue trick a couple 
of times, it loses its appeal. Because of 
this, Г began to cast about for a better 
solution. 

The answer, of course, was either 
Suitcase or Font/DA Juggler. For a vari- 
ety of reasons too boring to list, I settled 
оп Ғоп/ОА Juggler Plus as having just 
the right stuff for me. Well, Гуе become 
addicted. No more system hacking of 
desk-accessory limits for me. 

With this in mind, 1 was pleased when 
ALSoft released the latest version of Jug- 
gler a few months back. Thev called it, 
appropriately enough, MasterJuggler. 
This baby does what it says: Il allows you 
to juggle а bundle of fonts, sounds, 
Fkeys, and desk accessories with your 
Mac. П keeps them open and available 
whenever you need them, without chok- 
ing the system. The desk accessories will 
appear in the regular Open Арріс Menu 
in a scrollable list, with MasterJuggter 
always listed first, so you can get to it 
easily. 

MasterJuggler works as a start-up 
document (INIT) that you drag into your 
System folder. Once open, Master- 
Juggler gives you access to al] the fea- 
tures of Font DA Jugpler Plus, as well as 
а bunch more that [ find useful. There 
are pop-up menus for MasterJuggler, and 
for any application and its windows, and 
a utility that detects any resource con- 
flicts among all your desk accessories, 
Fkeys, or sounds. 

It also has an application list that 
allows program selection from running 
and predefined programs. This is a 
handy adjunct to MultiFinder, since you 
can 8150 hide windows each time you 
change an application (so your screen 
doesn't get too cluttered). 

MasterJuggler is one of those Mac util- 
ities that you wonder how you ever got 
along without. ALSoft just sent me an- 
other item from its growing list of util- 
ities, MultiDisk, a jazzy disk partitioner 
that ГІ) report on next time, ALSoft is 
definitely а company to watch when it 
comes to providing clever, inexpensive, 
bui nicely executed Macintosh utility 
programs. B 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department ai the University of 
Chicago. He can be reached on BIX as 
"decrabb. " 

Your questions and comments are wel- 
come. Write 10: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, МН 
03458. 


Virtual Memory for DOS! 


MicroWay is your besl source for the 
software and hardwara needed То get true 32 
bit performance from your 386. These Include 
our МОР 32-bit compilers that run on Unix or 
MS-DOS usin aom Rp Starting with 
release 1.4V OP Fortran and C not only 
access 4 gigabytes of mamory, but run with 
Phar Lap's new VMM extension which provides 
386 protected mode virtual memory. Now you 
can run a program wilh а 30 megabyte атау 
оп а 2 megabyte system simply by having 30 
megabytes of free space on your hard disk, 

MicroWay also offers transputer based 
рагай! processing boards and languages thal 
run in an XT, AT, or 386. Each of the T800 RISC 
processors on these boards packs the power 
of a 20 MHz 385/1167. Our bestselling board, 
the Quadputer2™, has four 78005 and boasts 
40 MIP.S/6 megallops of procassor throughput. 


ЫЗ SR 


| 32-Bit Compilers and Tools 


МОР Fortran-386™ and МОР C-386'" Com- 
piers generate globally optimized, maintrame 
quality code, Both run in 386 protected mode 
under Unix, Xanix or Phar Lap extended MS- 

DOS, The memory model employed uses 2 

segments, each of which can be up to 4 

gigabytes. They generate code for the 80287, 

80387, 3167 or mW1187. Both Include hich 
apeed EGA graphics extensions written іп С 
that perform BASIC like screen operations. 

» МОР Fortran-386™ Full implementation of 
FORTHAN-77 with Berkeley 4.2 and 
Fortran-66 extensions. ausi i.e, $595 

. МОР Ғоғіғап-386/УМ 5695 

» NDP Fortran-38G/UNIX...... .... $795 


» МОР C-286™ Full implementation of ATA T's 
PCC with MS and ANSI extensions ... $595 


- МОР C-386/VM .....,, пача» bs .. 9695 


Phar Lap 386/VMM extensions are supported 
by the VM releases of NDP Fortran and С. 
Virtual memory is used automatically by the 
compilers and the code they generate. This 
makes it possible to compile and run programs 
as large as the Кее space on your hard disk. 

Phar Lap Development Tools ...... $495 
Phar Lap Virtus! Memory Manager , , $295 


NDP Windows ™— NDOPWindowsincludes 80 
functions Ihat ler you create, store, and recall 
menus and windows. It works with МОР C-386 
and drives ай the poputar graphics adapters 
куз.» „+, MOrary; $125, С Sourcea: $250 


NDP Plo(™ — Са!сотр compatible plot pack- 
age that 6 callable trom NOP Fortran, it in- 
cludes drivers for popular plotters and printers. 
Works with CGA, MOA, EGA and МСА, ..$325 


NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms lor single and double dimen- 
sioned FFTs which take advantage of lhe 32-bit 
addressing of the 386 or your hard disk. Caf- 
able from NDP Fortran - mw1167 and 
80387 виррогі........... EL. T 
387FF T lor 16-bit compilers , ^ E ous _~ $250 


NOP to HALO '88 Graphica interface — This 
module enables you to call graphics routines іл 
HALO ‘88 Нот МОР Ропгал огС........ 5100 


$E wad bÌ) iad 


Dr. Robert Atwell, leading defense scientist, 
calculates that МОР Fortran-386 is saving him 
$12,000 per month in rentals of VAX 
hardware and scitware while doubling his 
productivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass. reports, ^i ported 900,000 lines of 
Fortran sourcain (мо weeks withoul a single 
problem" AspenTech's Chemical Modeling 
System is in use on mainirames worldwide 
and is probably the largest application to ever 
run on ап intel processor. 


Ly. Jarry Ginsberg of Georgia Tech reports, 

"My problems run а factor of six faster using 

МОР Fortran-386 on ап mW 1167 equippad 
386/20 than they do on my Micro МАХ ii.” 


(508) 746-7341 


Parallel Processing 


Videoputer™ 

The highest performance graphics card on the 
market, Uses а T800 and ГІ 34010 in conjunc- 
tion with a 130 MHz BrookTree DAC. The 
board comes with ona meg of system НАМ, 
one meg of video RAM and a library of graphics 
primitives. (1 runs standalone or in conjunction 
with a transputer network and drives 32 and 64 
KHz analog monitors ............;... 24995 


Monoputer2™ 

The world's most popular PC iransputer 
development productnow extends the memory 
available tor developing Iransouter applica- 
tions from 2 to 6 ytes. The board fea- 
turės a DMA bus interface for fast ИО. 


Monoputer2 with ТАМ (0 MB) ...... $995 
Monopuler2 with T800 {0 MB) ..... $1495 
Quadputer2™ 


This board for the AT or 386 can be purchased 
with 2, Зог 4 transpulers and 1 or 4 megabytes 
of memory per transputer. Two оғ more Quad- 
puters can be linked together to build networks 
with mainframe power which use up to 100 or 
more transputers ...........,... from $3495 


Transputer Complers and Applications 
Тһеве Parallel languages are designed for the 


Monoputer? and Quadputer2. 
L Systema Parallel C ........ $595 
3L Parsel C ог 3L РәгәНе! Fortran .. $895 
MicroWay Prolog Inierpreler ....... $750 
Microfield - Finite element analysis .. $1600 
ParsSoit Parallel Environment... . $300 
Perlarmance Monitor .. , $200 
C Source Level Debugger $300 
— m — аған 9^ 52750 


387BASIC — Qu 16- bit MS compatible 
compiler introduces numeric register variables 
to produce the lastest running 80x87 code on 
the market.. ww $249 
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Our МОР compilers and МОР utilities are the 
key to the two to five-fold increase in speed that 
the mWi 167 provides, The compilers generate 
mainframe style code, while aur utilities simplify 
parts to/from the PC or mainframe. А new utilily 
enables our NDP compilers to call HALO '88. 

If you are curious about the benefits of the 
NOP/mW1187 approach, consider the Ісіюм- 
ing (price estimates аге for complets systems). 


Speed (Flops) | Price | 


80287-10 80,000 | $3,000 
80487-20 440,000 | $5,000 
mW1167-20 2,100,000 | $5,000 


When driven by а 32-bit compiler, the 
mW1187 approaches the speed of a $600,000 
МАХ 8650) In fact, many of our users have 


reported increases in turnaround сќ 2 to 4 times 
that of ther МАХ! Call us at (508) 746-7341, 


LE IE IOS CA OLS POLE КООДОН T GO IE TES EPS бо RNUU A; A МАНКА NTE A HS Qua oru een Du tri 
MicroWay* 


(GA AMNIS SANS RN INS elegi ait eh ЫМ. 


Weitek-Based Coprocessors 


mW1167™ is built at MicroWay using Weitek 
components and includes ап 80387 socket. 
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| Intel Coprocessors and RAM 


9087 МЕХИИ КЕЗЕКЕ НИКЕНИ TEM DDI 
8087-2 ““іжееатзе-« k Ss ЕРІР 
ы cele ИР өлі» 
80287-10 . ———- - 
80С287А (CMOS) . ....... ...... $310 
80387-16 ........ ....... .... S388 
80387-168X ,,.... ee ЫШ 
80387-20 * bdstitsuwsscass xu ир 
80387-25 .....,,.... . -$550 
287Turbo-12 [for AT compatibles) . . .$350 


RAMpak™- 1 mag 32-bit memory mackie 
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1MBSIMMS /................ .. M50 
(Al of our intel coprocassors include 877. est) 


Intelligent Serial Controllers 


MicroWay's ATB'* and AT16™, the fastest 
intelligent serial controllers, run n АТ, 80396 
and PS/2 PCs. come with drivers for UNIX 
and XENIX. AT8...$885AT16 .. $1295 


32-Bit Applications - 
РЅТАТ-295 — Popular maintrame statistics 
packages. Full version was ported....... $1405 


HDP/NAG"" — Features я library of 268 èn- 
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12 MHz PC Accelerators 
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World Leader in PC Numerics 
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. That Won't 
lie You. Own. 


The New Cordless 
Manager Mouse 


Finally, a mouse that won't hold you back. 
Manager Mouse Cordless, the world's 
first and only cordless mouse. 
Better by design, it offers 
variable resolution, from 10 - 
1000 dpi, and the reliable, 
maintenance-free performance 
that’s become a trademark 
of the Numonics Manager 
Mouse line. 
Amazingly simple to 
operate, Manager Mouse 
Cordless is compatible 


EN Ø with virtually all mouse- driven 
software. 
It’s 6Gne mouse that breaks 


away from the pack. 


ШЖ) NUMONICS 


10] Commerce Drive, Montgomeryvilie, PA 18936 
Toll free: 1-800-247-4517 + In PA call collect: 215-362-2766 
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The jury is still out 
on whether OS/2 will be 
a hit or a miss 


have just returned from COMDE X. 

There are four basic post-COM- 

DEX columns: the “COMDEX is 

really dying, and it says something 
about the industry” column, the “Bay, I 
didn't get апу sleep, and my feet hurt a 
lot” column, the “COMDEX is misman- 
aged" column, and the “Gee, there was а 
lot of neat stuff" column. Pll give you all 
four for the price of one. 

І brought a pair of Rockport shoes— 
the most comfortable almost-dressy shoe 
in the land—so my feet weren't too bad. 
And yeah, it was a pain waiting in the 
lines, butyougel to meetpeople and hear 
things while waiting. There were also 
some noteworthy items vis-à-vis 95/2. 


The OS/2LANscape 
The LAN Manager really makes OS/2 
Shine. It has good performance, well- 
documented interfaces, and, most im- 
portant, support from many vandors. 
3Com showed its LAN Manager-based 
3+Open software. With 3--Ореп (as 
with Microsoft's own LAN Manager), 
DOS and OS/2 workstations can share а 
LAN. That's important because a fot of 
DOS machines will never run OS/2. 

Since the two operating systems share 
а common fife system, DOS and OS/2 
workstations will work together com- 
fortably, and the upgrade from DOS 
applications to OS/2 applications can be 
leisurely. Of course, at some point you'll 
want to switch from, say, the DOS Lotus 
1-2-3 to the larger (and, ] hope, Faster) 
OS/2 Lotus 1-2-3, but you won't have to 
switch right аялау. 

3Com also showed a graphical net- 
work traffic monitor—a tool you use to 
gauge network activity. [t's not in a 


ILLUSTRATION: JANET MARCH © 1989 


EXPERT AVI CE 


05/2 NOTEBOOK № Mark Minasi 


NOT QUITE 
COMDEX/2 YET 


league with mainframe network manag- 
ers, but I expect that will be remedied. 

Torus Systems showed а LAN Man- 
ager product, too. Torus makes a graphi- 
cal front end for NetBIOS-oriented 
LANs, it's called Tapestry, and it has 
been in the DOS world for several years 
now. it offers the usual E-mail and file 
and print services, but with an icon- 
based user interface. Tapestry I sup- 
ported small LANs, but Tapestry IJ can 
connect to remote sites using X.25 and, 
the company claims, can support hun- 
dreds of workstations. 

Unfortunately, the Moulton, Minasi & 
Company Charles Babbage Memorial 
Computation Center is a mite short of 
hundreds of workstations, so I can’t test 
the claim, but I'll keep my ear to the 
ground. Like most LAN Manager-de- 
rived products, it can talk to both DOS 
and OS/2 servers and workstations, 
though in its current canfiguration, Tap- 
estry's graphical enhancements work 
only on DOS machines. 


The startling thing about talking with 
LAN Manager vendors was their enthu- 
siasm. Everyone that I talked to who had 
used the LAN Manager’s application 
programming interface agreed that i 
greatly simplifies the construction of 
LAN applications. The Torus folks said 
the support that LAN Manager provides 
is “straightforward, allowing us to spend 
time adding value to our product.” An- 
other LAN Manager supporter, Infor- 
mation Builders, said the same thing 
with respect to the port of its multiuser 
database, Focus, from DOS to 05/2. 


О5/Тоо Many Promises 
COMDEX offered an easy way to spol 
OS/2 products: They had an "OS/?" sign 
hanging off the ceiling. Some were dis- 
appointing—either ап 80286 or 80386 
machine demonstrating that it conid run 
05/2, or a Windows application that 
looked “just like what the Presentation 
Manager version will look like in QL,” 
carie] 
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that is, by March 31, 1989, 

| stumbled across an application that 
showed quite а bit of promise but didn't 
get much attention: Micrograf x's Mir- 
rors program. Micrografx is mainly in 
the graphics business, and it makes a 
number of excellent object-oriented 
drawing programs for Windows, like Ina 
Vision, Windows Draw, and Designer. 
The company has now ported Designer 
over to the Presentation Manager and 
was demonstrating it in living color—not 
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the Windows version, the PM version. И 
ships, again, sometime in this quarter, 
and I'm looking forward to its release. 
Mirrors came from the process of con- 
verting Designer from Windows to PM. 
The Micrografx folks wrote a Windows- 
to-PM conversion utility to simplify the 
matter. Figuring that others could use 
the utility, they decided to offer it to the 
outside world as Mirrors. Any 05/2 de- 
veloper should look at it. The example of 
Mirrors conversion Г saw—Designer— 
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looked pretty good, and Micrografx is to 
be commended for offering a product to 
make PM development easier. 

What we really need, however, is a 
Windows/PM fourth-generation tan- 
guage—something that is a simplified 
Windows application generator. Too 
many people roll their eyes when I sug- 
gest that they port their applications to 
Windows/PM. "Do you know how diffi- 
cult that 15?" they respond. 

As I've said before, Windows/PM pro- 
gramming is very different from what 
most programmers are used to. Not bad 
different, just different different. A lan- 
guage designed from scratch for Win- 
dows would be of help here, something 
simpler than the usual PM code—C pro- 
grams consisting largely of strung-to- 
gether Windows procedure calls. Some 
attempts have been made to produce such 
а language for Windows, but thus far I 
haven't seen anything compelling. 


New Wave 

You've heard the hype. “NewWave 
makes Windows useful.” “A whole new 
way Of using the computer.” And so an, 

It's all true. 

I was skeptical when І strode up to the 
Hewlett-Packard booth. But I soon saw 
the light. Don't get me wrong—New- 
Wave isn't ready yet. The demonstration 
crashed a lot, and it suffered from the 
fact that it's built atop an already re- 
source-intensive platform, namely, Win- 
dows 286. But it made me warn to work 
with Windows, 

New Wave starts out with a Macintosh- 
like screen showing file folders. Each 
folder is an associated group of files—a 
subdirectory, perhaps, that contains 
spreadsheets, graphs, and text relating to 
a particular project. You can open a 
folder and click on any of the files. This 
is slightly different from Windows, 
which starts you out looking at the MS- 
DOS Executive, basically just a disorga- 
nized directory of your files. Of course, 
NewWave, like Windows, knows that 
when you click on, say, a -WK1 file, п 
should activate Lotus 1-2-3 and feed the 

WKI file to it. 

The real fun begins, however, when 
you use а NewWave application, When 
you take a graph created by NewWave's 
graphics program and paste її into a 
document created by NewWave's word 
processor, the word processor invokes 
the graphics program to handle the ugly 
printing details, so the word processor 
needn't include redundant code. 

This goes beyond the usual Windows 
clipboard; When the numbers change in 
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the coupon below, today! 
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IEEE 488 


interfaces & Software 


Hardware 

[EEE interfaces for PC, AT, 386, 
P5/2, Macintosh, HP, SUM & DEC, 
Converters fram IEEE to R5-232, 
R5422, modem, Cenironics, SCSI, 
digital ИО and analog 1/О, 

IEEE extenders, expanders & buffers, 


software 

IEEE device drivers for DOS, 
UNIXs, Macintosh & SUN. 

Drivers for Lotus 1-2-3 & Symphony. 
Macintosh IEEE desk accessory. 

PC menu-driven analysis, 


support 

Free applications support, 

30 day money-back guarantee, 
Two year warranty, 

IEEE seminars available. 


Call for your FREE 
Technical Guide 


Demo disks & application 
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the graph, the graph changes in the text, 
as with the “hot link" that the ill-fated 
Lotus Jazz used on the Mac. Unfortu- 
nately, for NewWave to become truly 
useful, we'd have to hope that a lot of 
falks would write NewWave applica- 
tions. І just complained about writing 
Windows applications—NewWave appli- 
cations are just Windows applications 
with more code added. 

NewWave links to voice mail and 
LANs. Hewlett-Packard intends to sup- 
port X Windows and OS/2's PM with it. 

Finally, NewWave answers what is, to 
me, one of the most important arguments 
against WIMP (windows/icons/mice/ 
pointers) interfaces—lack of a batch ca- 
pability. NewWave has something called 
the NewWave Agent, which is basically a 
macro or batch file capability. There's 
the usual batch language that looks like a 
DOS .BAT file. Agent can also record 
and play back things that you do interac- 
tively. All in all, it's very nice. Take this 
with a grain of salt, though—1 had only 
45 minutes to play with the product. I'll 
repori more as Í learn more. 


Dark Hints and Drivers 
Time for a few things before I go. Io- 
mega—the company that brings you the 
Bernoulli Box— will be shipping OS/2 
Bernoulli drivers soon. Thats good 
news for me since the Bernoulli Box 15 
my favorite backup device. 

Advanced Micro Devices, the com- 
pany that makes its living producing 


faster and faster 80286 chips, had a 
display room where it basically said 
“3865Х: Just Say №." AMD is annoyed 
about the feeling in the industry that the 
80286 is not the chip of choice. The com- 
pany makes 80286 chips because it used 
to get Intel's chip designs through a tech- 
nology transfer agreement, Intel decided 
not to share the plans for the 80386, how- 
ever, so AMD is seeking legal recourse 
to get the 80386 plans and is pushing the 
80286 as hard as it can. 

AMD ably demonstrated that, head to 
head, a 16-MHz 80286 is faster than a 
16-MHz 803868 X, assuming you're run- 
ning only real-mode programs (DOS) or 
80286 protected-mode programs (08/2). 
The 80286, of course, lacks several cru- 
cial 80386 features, but AMD argues 
that these features are of interest only to 
power users. À good argument, which 
was articulately defended by its engi- 
neering staff—AMD sent well-informed 
people to its COMDEX booth. 

I had а few quibbles, however. When I 
countered, "Couldn't everyone use the 
ability to do DOS multitasking” and 
pointed to the fragility of OS/2's com- 
patibility box, the AMD people dropped 
dark hints about an external memory 
management unit for the 80286 in the 
offing. 

"You mean something that could make 
the compatibility box more bulletproof?" 
Т asked. 

"You're on the right track," they re- 
plied. Who knows? Maybe we needn't 
sellour B0286 machines yet. Then again, 
if a judge telis Intel to hand over the 
80386 plans tomorrow, we may never 
hear of this mystery chip. 

Finally, while at COMDEX, I tried to 
listen to everyone who'd answer the 
question, "Is OS/2 going to be a suc- 
cess?" For most, this is unfortunately a 
religious question—no middle ground. 
The answer was either “Yes, of course, 
and you're a fool to even ask the ques- 
tion," or "No, of course not, and only a 
fool would even be interested." There 
seemed to be about a 50/50 split on 
whether OS/2 will make it or not. What 
do vou think? 

Next month, I'll continue building the 
inexpensive OS/2 workstation. № 


Mark Minasi is a managing partner at 
Moulton, Minasi & Company, a Colum- 
bia, Maryland, firm specializing in tech- 
nical seminars, He can be reached on 
BIX as "mjminasi. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


Data analysis software 
from SPSS° gives your PC 
а winning advantage. 


It doesnt matter which field you play hardball 
in. The night combination of equipment and 
abilily can make you a hero. 

You get that ability with SPSS/PC+." 
the best-selling data analysis software from 
SPSS. It's designed for the IBM PC/XT™ 
PC/AT* Р5/2” and compatibles. And wath il, 
youl tum raw data into real facts lor sound 
business decisions. 

SPSS/PC- leatures a base package of 
numerous statisbcal procedures. Plus some 
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powerful opbons for data entry, advanced 
statistics, forecasting, graphics, mapping 
and much more. So youcan scrutinize and 
manipulale your data in countless ways. 

SPSS/PC- abo provides a seamless 
interface with other popular FC software 
such as dBase" and 1-2-3," to give you 
complete command of your data. For markel 
research, sales analysis, quality control 
and much more. 

Yet, SPSS/PC* is designed for ease-oí- 
use. ll features a menuing and help system, 
as well as an on-line statistical дюззагу thal 
helps you interpret results as you ao. 


And youll always have training, support, 
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and ongoing upgrades from SPSS. The 
learn thal's supplied statistical software 10 
over 1 million users since 1968. 

For more details on how SPSS/PC+ 
can help you get the mos! out ol your micro, 
Give us a cal at 


1-312-329-3315. 
Well show you how to realy stand out 
п your field. 
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YES! _ 
YOU CAN 
NOW BURN ALL 
YOUR COMPUTER 
BOOKS AND 
STILL BE AN ACE 
PROGRAMMER! 


GEYSER “ON-SCREEN REFERENCE BOOKS” АВЕ 
EITHER MEMORY RESIDENT OR STAND ALONE 
PROGRAMS. THEY POP UP INSTANTLY AND PUT 
ALL THE INFORMATION YOU NEED RIGHT AT YOUR 
FINGERTIPS! 


WITH GEYSER “ON SCREEN REFERENCE BOOKS" 

YOU CAN NOW: 

- ASK ANY QUESTION ІМ PLAIN ENGLISH USING 
ITS UNIQUE "PERSONAL WORD SEARCH" QUERY 
SYSTEM. 


- GET THE EXACT SYNTAX AND USAGE OF ANY 
COMMAND BY USING THE "COMMAND 


REMINOER" WINDOW. 


- SCAN THE ON-SCREEN BOOK BY TOPIC USING 
THE OVERVIEW FEATURE. 


THE GEYSER COLLECTION INCLUDES THE 
FOLLOWING TITLES: 
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| 005 GOBASE M PLUS WORDPERFECT ШТ 123. 
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MS FORTRAN 
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AVAILABLE END OF APRIL BS 

ХЕНІХ FOXBASE WOROSTAR 2000 PLUS — EXCEL 

ADA ВАЗЕ MULTIMATE MULTIPLAN 
PARADOX FRAMEWORK 
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Putting XMODEM 
and its file transfer heirs 
through their paces 


roiocol, as we saw last month, ts 
an accepted way of doing things. 
For diplomats, protocol) means 
ritual; for communications soft- 
ware, it’s a mixed bag of connections, 
characters, and signals that can be 
understood at both ends of the connec- 
tion. Once you've solved this communi- 
cations equation, you've only just begun. 

The proliferation of File transfer proto- 
cols provides you with an arsenal for 
attacking any file transfer situation and 
application. As we saw last month, the 
venerable X MODEM has evolved into а 
more robust protocol—larger block 
length, better error checking—end has 
spawned hybrid offspring, such as 
YMODEM (which offers batch file 
transfer, time- and date-stamped fites, 
and IK-byte blocks) and ZMODEM 
(which offers streaming protocol, a very 
efficient error-correction scheme). 

However, with all these file transfer 
variants, many people have still never 
ventured beyond XMODEM for file 
transfers, The prevailing attitude seems 
to be, "If it ain't broke, don't fix it." 
That philosophy will get you by, but only 
if you're uploading or downloading an 
occasional file. For anyone transferring 
files on а regular basis, there are more 
efficient protocols than X MODEM. 

I ran the file transfer protocols I dis- 
cussed last month through their paces 
under a variety of common conditions. 
Before I get tothe results, I want to intro- 
duce another protocol into the mix: Win- 
dowed XMODEM, or W/XMODEM. 


Through the Windows 
Windowed protocols, such as W/XMO- 
DEM, are an attempt 10 improve 
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throughput by avoiding the start-stop ap- 
proach implemented in the ACK/NAK 
send and receive scheme of XMODEM. 
Windowed protocols assume that the 
blocks, or "packets," are received with- 
out error, a kind of "expect the best" ap- 
proach. Such protocols do not wait for 
the ACK before sending the next packet. 

The receiving systems do send ACK 
signals; the sending systems just don't 
rely on receiving that ACK before send- 
ing the next packet. If an error occurs, 
the receiver sends a МАҚ to the transmit- 
ting computer; if the transmitting com- 
puter still has the failed packet in its 
memory, it resends it and proceeds. And 
there's rhe catch. 

The failed packet must still be in the 
transmit buffer, and that buffer has a fi- 
nite length. All windowing protocols set 
a maximum window size; W/XMODEM 
uses a four-packei window. This means 
that the transmitting computer can send 
а maximum of four packets without get- 
ting a reply from the host. If this weren't 


the case, error recovery wouldn't be 
possible. 
Now let'stake a look at the tests. 


Basic Bits 
The basic criterion for judging the effi- 
ciency of a protocol is to measure its 
throughput. Throughput, as defined 
here, is the amount of information being 
transferred From one systern to another in 
the form of bits per second (bps). 
Each character transferred consists of 
8 bits. Іп addition, computer communi- 
cations requires that the system send a 
start and stop bit, as well. The start bit 
lets the receiving computer know that the 
next 7 or 8 bits contain information. The 
stop bit tells the receiving computer that 
the whole character has been transmitted 
and to prepare for the next character. 
(These start/stops are also called fram- 
ing bits because they frame the data bits.) 
АП this means that each character (8 
bits) sent actually “costs” 10 bits. Thus, 
continued 
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Table 1: Results of tests using Ргосотт Plus апа а 2400-bps modem to 
upload and download a 45K-byte file across the country over regular 


telephone lines. The straight ASCH transfer, included for 


SOM, was 


riddled with errors. The ZMODEM transfer was the winner, while XMODEM 


jared miserably. 
Protocal Speed 
ASCII (upload) 1200 
ASCII (upload) 2400 
ASCII (download) 1200 
ASCI (downoad) 2400 
XMODEM (upload) 1200 
XMODEM (upload) 2400 
| XMODEM (downoad) 1200 
XMODEM (download) 2400 
YMODEM (upload) 1200 
YMODEM (upload) 2400 
YMODEM (download) 1200 
YMODEM (download) 2400 
YMODEM-g (upload) 1200 
YMODEM-g (upload) 2400 
YMODEM-g (download) 1200 
YMODEM-9 (download) 2400 
ZMODEM {upload} 1200 
ZMODEM (upload) 2400 
ZMODEM (download) 1200 
ZMODEM (download) 2400 
WIXMODEM (upload) 1200 
WIXMODEM (unload) 2400 
WIXMODEM (download) 1200 
WIXMODEM (download) 2400 


WA = notapdi cable 


under optimum cenditions, а 2400-bps 
modem would send 240 characters per 
second (cps), since 2400/10 = 240. In 
reality, this rarely happens, Why? Ftle 
transfer overhead, or artificial delays, 
are imposed on each data transfer by any 
Of several factors. These delays are in- 
curred in your file transfers by network 
flow controls (XON/XOFF), satellite re- 
lays, noisy telephone lines, and the send- 
ing and receiving of ACK/NAK signals. 
To figure out the efficiency of a proto- 
col, you divide the throughput by the 
rated speed of the modem. First, deter- 
mine the number of characters per sec- 
ond transferred; you divide the file size 
by the total number of seconds needed to 
transfer it, To figure the throughput in 
bps, you multiply the cps by 10. To fig- 
ure the efficiency, you divide the speed 
in bps by the rated speed of the modem. 
Here's an example of a 26,624-byte file 
(26K bytes) that took 126 seconds to send 
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Throughput Efficiency (%) 
вао 73 
1720 71 
1170 97 
2325 86 
847 54 
1534 64 
663 55 
1606 66 
1045 8? 
2200 91.8 
1099 91 
2035 84 
Failed N/A 
Ғайегі М/А 
Faied МА 
Faleg М/А 
1120 93 
2266 94,8 
1158 96 
2305 96 
940 78 
1700 70 
590 57 
2100 87.5 
via a 2400-bps modem: 


26,624/126 = 211.30 cps 
211.30 x 10 = 2113 bps 
2113/2400 = 88 percent efficiency 


In the Field 

Using Procomm Plus and а 2400-bps 
modem on an XT-class PC, I uploaded 
and downloaded a 45K-byte file from my 
home in San Francisco to a bulletin 
board in Washington, DC, over a regular 
telephone line. For comparison's sake, | 
also performed an ASCII (straight text, 
no protocol) upload and download. The 
results are shown in table |, 

At first glance, the straight ASCII file 
transfer looks pretty good, but statistics 
lie. The upload was done with flow con- 
trol (XON/XOFF) enabled. The down- 
load had no such flow control; as fast as 
the text scrolled across the screen, 1 cap- 
tured it to disk. 


What these figures don't show is that, 
even with flow control, the text took sev- 
eral hits, and severa] large passages of 
the text were garbled and therefore unus- 
able. The same thing happened with the 
download. J was receiving text very fast, 
but noise on the line introduced long 
strings of garbage characters. The result- 
ing file increased In size because of the 
extra garbage characters, and the text 
was unusable. And, of course, straight 
ASCII ext is useless for transferring exe- 
cutable files. 

As expected, XMODEM transfers 
were terminally slow due to the turn- 
around time needed to send the АСК/ 
NAK signals after every 128-bit block. 
Over voice-grade lines, the file transfer 
had to resend several failed blocks. 

ZMODEM was the overall best per- 
former. The streaming aspect of ZMO- 
DEM is responsible for this; the protacol 
doesn't depend on any ACK signals from 
the host computer, It sirmply keeps send- 
ing unless it receives а МАК, at which 
time it falls back to the failed block and 
starts to retransmit from that point. 

YMODEM performed well because of 
the | K-byte packet size that reduces the 
interaction of ACK/NAK signals be- 
tween the computers. 

YMODEM:-g failed all the tests. With 
no error correction in the protocol and no 
use of error-correcting modems, failed 
blocks went undetected and uncorrected. 
The file transfers attempted just 
wouldn't work. 

W/XMODEM performance was sur- 
prisingly poor, ia part owing to its small 
window size (four packets); however, its 
efficiency was still better than that of 
XMODEM. The windowing aspect of 
W/XMODEM allows it to send four 
times the data of a regular X MODEM 
transfer before it has to check to see if 
any failed packets were sent. This de- 
creases the turnaround sufficiently. 

For XMODEM, regardless of file 
transfer rate, the protocol must receive 
an ACK/NAK for every packet sent, and 
when transferring packets in 128-bit 
blocks, that means a lot of time wasted 
on turnaround. These tests suggest that 
windowing improves efficiency some- 
what, but not as much as going to YMO- 
DEM or ZMODEM with their larger 
block length. 

I then performed the same tests, using 
the same setup, over Telenet's packet- 
switched network. (See table 2.) 

Telenet introduces its own flow con- 
trois, and when combined with the host's 
flow control, uploads and downloads 
tended to suffer. 
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СӨМІ: 


Table 2: Results of the same tests as in table i, performed over Telenei’s 
packet-switched network. Note that the efficiency of all the file transfer 
protocols was decreased. XMODEM suffered the worst, probably because of 
the combination of its short block length and Telenet's flow controls. 


Protocol Speed 
(bps) 
ASCH (upload) 1200 
ASCII {upload} 2400 
ASCII (download) 1200 
ASCI (download) 2400 
XMODEM (upload) 1200 
XMODEM (upload) 2400 
XMODEM (download) 1200 
XMODEM (download) 2400 
YMODEM (upload) 1200 
YMODEM (upload) 2400 
YMODEM (download) 1200 
YMODEM (download) 2400 
YMODEM-g (upload) 1200 
YMODEM-g (upload) 2400 
YMODEM-g (download) 1200 
YMODEM-g (download) 2400 
ZMODEM {upload} 1200 
ZMODEM (upload) 2400 
ZMODEM (download) 1200 
ZMODEM (downoad) 2400 
W/XMODEM {upload} 1200 
W/XMODEM (upload) 2400 
МИХМООЕМ (download) 1200 
WIXMODEM (download) 2400 


МА, = nnt applicable 


XMODEM performed miserably. The 
long turnaround time after each 128-bit 
block, combined with the delays of Te- 
ienet, wreaked havoc on download time, 

ZMODEM again won out as the best 
performer. This is no surprise, since 
ZMODEM was specifically designed to 
operate over packet-switched networks. 
Telenet's network operates over satellite 
links, and there are inherent delays in the 
network. These delays slow up the ACK/ 
МАҚ signals between computers, Ве- 
cause ZMODEM doesn't expect any 
ACK signals, jt overcomes this pitfall. 

YMODEM performance placed sec- 
ond; again, because of the 1 K-byte 
packet size, the delays in turnaround are 
diminished. 

YMODEM g failed over Telenet, as it 
did over voice-grade lines. Use of error- 
correcting modems would help solve this 
problem, but to get full performance out 
of this protocol, you really need error- 
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Throughput Efficiency (%) 
(bps) 

745 61 
+688 71 
1096 91 
2160 90 

545 45 
1058 44 

417 35 

700 30 

956 79 
1995 83 
1058 за 
2024 84 
Fated N/A 
Failed М/А 
Ғайесі МА. 

Failed М/А 
1069 ВЯ 
2200 92 
1083 90 
2289 95 

785 65 
1985 B2 

587 48 
1865 7? 


correcting modemsand leased lines. 
W/XMODEM had fewer errors over 
Telenet than voice prade lines, That's be- 
cause the packet-switched network is de- 
signed to carry data and, therefore, is 
less susceptible to noise than ordinary 
phone lines. But W/XMODEM’s effi- 
ciency over Telenet showed a decrease in 
all tests, except for the 2400-bps upload. 
Why the discrepancy? Perhaps there was 
less traffic on the network during the 
2400-bps tests; my notes show that these 
tests were done around midnight, while 
the others were done during early eve- 
ning. As traffic increases on a network 
like Telenet, the network must perform 
many more “housekeeping” functions, 
Housekeeping involves everything from 
addressing each packet to figuring out 
the packet's correct routing. Ат any one 
time, thousands of packets are traveling 
over Telenet, and when traffic increases 
it’s possible to run into a kind of infor- 


mation gridlock. Conversely, when 
you're using the network during off-peak 
times (usually late at night), there's less 
traffic and, therefore, less housekeeping 
needed. 


The Envelope, Please 
ZMODEM is the overall winner, so why 
are people stil! using XMODEM? Habits 
are hard to break. Clearly, you can save 
time and money by switching to a differ- 
ent protocol. The trouble is, not all sys- 
tems support ZMODEM. 

if you find yourself facing extensive 
file transfers, and ZMODEM isn't avail- 
able, try YMODEM. Мові systems, in- - 
cluding BIX, now support YMODEM. 
The popular TBBS bulletin board soft- 
ware program also supports YMODEM. 
The IK-byte packet size of Y MODEM 
makes this an efficient protocol, as the 
tests show. Using Y MODEM is no great 
technical leap for the user, and AMO- 
DEM fans will have no trouble switching 
to this more efficient protocol. 


On Your Own 

Several factors come into play when run- 
ning tests like these. I used real-world 
examples, so your mileage may vary. 
Tests under !ab conditions would be 
much different, but nobody transfers 
files under laboratory conditions. 

Your choice of a long-distance phone 
company plays into the equation, too. 
I’ve found US Sprint to be more reliable 
than MCI, perhaps due to its fiber-optic 
network. AT&T is still the best route for 
its consistently clean lines, but it's also 
more expensive than US Sprint. (Note 
than the rate difference in long distance 
carriers is much smaller than it was a few 
years ago. The difference between US 
Sprint and AT&T long distance charges is 
often only a few cents per minute.) 

The bottom line is to run your own 
tests; there are several other protocols 
not covered һеге--ГІІ save those for an- 
other column. Іп the meantime, don't be 
afraid to experiment with new protocols. 
At worst, you'll waste some time but 
satisfy your curiosity. At best, you'll in- 
crease your on-Jine productivity and de- 
crease those monthly telecommunica- 
tians bills. For my money, that's a good 
reason to take a chance on change. м 


Brock N. Meeks isa San Francisco- based 

freelance writer who specializes in high 
technology. You can reach him on BIX as 
“brock. " 

Your questions and comments are wel- 
come, Write te: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
034 58. 
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Large-screen monitors 
add a new dimension 
of clarity to 

graphics applications 
acm e ee 


Steve Apiki 
and Stanford Diehl 


igness has an aesthetic attrac- 

tion all its own. From ancient 

monuments to cars of the fif- 

ties, people have always been 
fascinated by sheer size. But when you're 
selecting a monitor, bigness is more than 
a matter of aesthetics—it actually adds 
utility to the system. 

Dedicated CAD workstations usually 
include large displays, but the benefits of 
а big monitor go beyond CAD. Enlarging 
the display size enhances virtually every 
graphical application, from desktop pub- 
lishing to the myriad software products 
designed for windowing environments. 

Extra screen size translates to an addi- 
tional level of magnification, For CAD, 
more display space allows the designer to 
see fine detail and, at the same time, 
gauge the relationship of individual com- 
ponents to the overall drawing. Desktop 
publishing page displays attain true 
WYSIWYG only if the screen is large 
enough to accommodate an entire page 
layout 

It’s also true that graphical user inter- 
faces (e.g., Macintosh, Windows, Pre- 
sentation Manager, and DESQview) are 
made more efficient with larger desk- 
tops. The trend toward praphical inter- 
faces for general applications makes 
investing in а large-screen monitor an at- 
tractive proposal. 

We looked at 10 monitors that аге rep- 
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Upscale 


resentative of the types of large-screen 
color displays available (see table 1). 
Pricing and features vary, but all the 
units have 19- or 20-inch screens. They 
vary in resolution from an EG A-compat- 
ible 640- by 480-pixel display to a 12%0- 
by 1024-ріхе! display. While our pri- 
mary focus was on the 10 color monitors, 
Rick Grehan also evaluated two popular 
monochrome models that are commonly 
used for desktop publishing (see the text 
fm. ^ Monochrome Option" on page 
170). 

We divided our tests into two catego- 
ties: low-level objective tests using in- 
dustry-standard test equipment, and sub- 
jective evaluations. For the low-level 
tests, we used a Microvision analyzer to 
determine common performance mea- 
surements, such as spot size and mis- 
convergence, 

To test compatibility and to get a feel 
for how the monitors work in real-world 
situations, we ran subjective tests using 
graphics adapters appropriate for each 
monitor. Qur pool of graphics boards in- 
cluded a Paradise ЕСА card, ап IBM 
VGA controller, an NEC MultiSync 
board, and a Contral Systems Artist [2 
card. Test software was made up of Ашо- 
CAD Release 10 and a paletue-shifting 
display program developed by the BYTE 
Lab. Photos of each monitor's display of 
text are provided on page 168. 


Setting the Background 
Color monitors operate by activating red, 
green, and blue phosphor dots arranged 
in combinations on the inside face of the 
СКТ, Each dot can be turned on by any 
of three electron guns that generate the 
three primary colors. The two monitor 
components that contribute to perfor- 
mance are the electron beam drive cir- 
cutiry and the glass bottle, with its phos- 
phorescent dots, that makes up the CRT 
itself. 

Fabricating a bottle with uniform 
phosphor distribution over an area as 
large as 19 inches is a difficult process 


Monitors 


that adds significantly to the high cost of 
large-screen displays. The battle's con- 
tribution ta the monitor's appearance, 
however, is limited to determining the 
fineness of the dot spacing and the curva- 
ture of the screen. The distance separat- 
ing each dot іп an RGB trio is called the 
monitor’s dot pitch. While dot pitch rep- 
resents an absolute resolution limit, ob- 
tainable resolution is more dependent on 
the driver circuitry than it is on the pitch 
of the monitor, 

The monitor's internal circuitry con- 
verts input signals from the graphics 
controller into electron gun drive sig- 
nals. The guns scan across the face of the 
CRT at a rate determined by the horizon- 
tal scan frequency. As the beams scan 
each line, the guns switch on and off to 
lighr individual pixel groups. The fre- 
quency with which the guns can be 
switched is determined by the video 
bandwidth specification. The scan con- 
tinues line by line, top to bottom; a тойі- 
tor's vertical frequency measures the 
time required to retrace all the lines that 
make up а screen. 

Bandwidth and horizontal frequency 
together determine a monitor's resolu- 
tion. The total number of dots that а 
monitor can display is determined by the 
bandwidth (number of dots per second) 
divided by the vertical frequency (1/sec- 
onds per screen). Since the vertical fre- 
quency must be at least 50 Hz to avoid 
flicker, high resolution depends on high 
bandwidth. 

The greater the horizontal frequency, 
the more lines that can be retraced in a 
given vertica] scan interval. Higher hori- 
zontal frequency therefore translates 10 
greater vertical resolution. Higher verti- 
cal scan rates let displays react more 
quick]y and are thus better suited for ap- 
plications involving animation. 

A technique known as interlacing lets 
the monitor trade reaction time for 
greater vertical resolution. Interlacing 
involves scanning only every other scan 
line with each vertica! pass. An ниег- 


laced monitor has increased vertical res- 
olution, but the two passes required for 
each screen refresh make reaction time 
longer, and some flicker may become 
noticeable. 

Video standards like EGA and VGA 
include specifications for bandwidth and 
horizontal frequencies, so these ratings 
play an important part in determining a 
monitor's compatibility with a given 
standard (see table 2). Multiscan moni- 
tors—those with variable horizontal fre- 
quencies—automatically synchronize 
with adapter outputs that are within their 
range. Monitors that are capable of great- 
er than 640- by 480-pixel resolution re- 
quire nonstandard graphics cards to 
drive them beyond the realm of VGA. 
Nonstandard adapters will not run all 
graphics applications at high resolution; 
vendors must include drivers for each 
software product. 

Monitor inputs can be TTL, analog, or 
both. Graphics adapters that can display 
many different colors (УСА, and higher) 
or that have very high bandwidths are 
commonly analog; adapters with capa- 
bilities equal to or below EGA usually 
require TTL monitors. 

User controls, once limited to contrast 
and brightness, now often include so- 
phisticated adjustments for display posi- 
tion and alignment. Many monitors also 
feature a degaussing button to eliminate 
stray magnetic fields that can cause 
interference. 


Behind the Screens 
Our Microvision Superspot 100 system 
performs a variety of objective tests on 
CRTs, returning hard data on key speci- 
fications like spot size, misconvergence, 
time variance, blooming, and voltage 
regulation. Each parameter measures the 
accuracy and consistency of the moni- 
tor's display: Spot size determines 
screen resolution, while the other mea- 
surements reflect the severity of image 
errors introduced by the monitor. 
continued 
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Суда Cadvision CPD-2040 
Golorgraphic Communications Е62040 
| Еескоботе ECM 1911 
Hewlett-Packard D1187A 
Intecoky Mega Trend/2 Е01923 
Microvitec Definition 1019/SP 
Mitsubishi HA3905K 
Mitsubishi HLE90STK 
|! NanaoFlexScan Model 9500 


NEC MultiSync XL 


Price Size Display area 
{Hx V) 

$3405 19" 14.2" x 103" 
$2200 19” 137 x 10° 
$2995 - 15* x 11.5" 
Е 20" 14.2" x 10 B^ 
$2395 20" 1375" x 10.31” 
$2395 19 18.37 x 11.2" 
$2720 20" 13 8" x 10.4" 
$3650 20 138” x 10.6" 
53999 20" 14.2" x 10.6" 
$3195 19^ 13.8" x 10.2" 


! Eveluabon urit i а production prolotypa prece nol avadablie at press nme 
М!А = Inleyrmanon not available trem manutaciorer 


The Superspot 100 employs a linear 
photodiode array composed of 512 pho- 
tosensitive scan elements. Housed within 
an optic module, the array derives a pro- 
file of an external light source by sam- 
pling the response from each photodiode 
element over a specified time interval. 
This grants us a glimpse of the monitor’s 
true performance that goes beyond sub- 
jective evaluations and vendor-provided 
specifications. Unfortunately, we were 


Every copier company t 


unable to test the Chugai Cadvision 
monitor because our pattern generator 
was incompatible with the Cadvision's 
requirements. 

Before setting up our tests, we had to 
take into consideration the intensity 
range of each monitor, $0 as not to penal- 
ize monitors with a wide range (see fig- 
ure 1). Intensity, most often measured in 
footiamberts, or ft-L (a common unit of 
luminance), reflects the actual] screen 


Table 1: A roundup of large-screen color monitors shows a wide range of features and prices. 


Maximum Horizontal Bandwidth 
resolution dot pitch 
1280 x 1024 031 mm 120 MHz 
640 x 480 0,31 mm 65 MH2 
1230 x 960 0.31 mm 35 MHz 
1280 x. 1024 Q.31 mm 100 MHz 
840 x 480 0.3% mm 45 MHz 
860 x 600 0.31 mm 40 MHz 
1024 x В00 0.31 mm 50 MHz 
1280 x 1024 0.31 mm 100 MHz 
1280 x 1024 0.31 mm 120 MHz 
t024 x 768 0.31 mm 65 МН2 


brightness. Although we have adjusted 
those tests that are affected directly by 
intensity range, you should still keep fig- 
ure ] іп mind as you evaluate the results 
of these tests. 

Á wide intensity range offers greater 
control and flexibility. The Intecolor 
MegaTrend/2 sports an impressive inten- 
sity range from 10 ft-L to 30 ft-L; the 
Electrohome ECM 1911, on the other 
hand, ranges from approximately 6 ft-L 


Were doing something abou 


Choosing a new copier isn't easy. You look at copiers, 
you listen to promises. It all gets very confusing. 

Now, you don t have to listen to alot of talk about 
promises. You can read ours. Because we put it in 
writing. [f you try to compare it to other copier 
guarantees, you'll find theres no comparison. 
ouddenly, a difficult decision becomes a very easy 
choice to make. 

Look at the certificate above, Nobody offers you 
as good a copier guarantee as Harris/3M. So, while 
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copier salespeople are all giving you a lot of talk, 

ours will give you something great to read. 
Send in the coupon. Or give us a call 

at 1-800-TLO-COPY. (InCanada, , =. 

1-519-668-2230.) Well send you 

our 8-page Consumer Guide to 

Copiers. Then, we can talk 

about it. е 


bere ж 
Harris/3M copiers have features for all sizes of offices. That includes 
the 6070. Seventy copies a minute, guaranteed. 


- 


Scan lrequency 


59-70 kHz 
20.0-32.0 kH2 
15-36 kHz 
30-64 kHz 
31.5 kHz 
15-36.5 kHz 
15.7-:35.5 kHz 
30-64 kHz 


31.5 kHz, АВ-5ОКН2, 
64-78 ЕН? 


21 8-50 kHz 


to 8 ft-L. For misconvergence, time vari- 
ance, and voltage regulation tests, we set 
the monitors to a medium intensity level 
of 11 ft-L, except for the ECM 1911, 
which could reach an intensity of only 


8 ft-L. 


The Superspot 100 measures both 
horizontal and vertical widths of a scan 
line. By deriving the vector sum of these 
‘мо measurements, you can determine 
continued 


Vertical 


scan frequency 


60 Hz 
40-100 Hz 
45-86 Hz 
50-90 Hz 
NIA, 
45-100 Hz 
45-80 Hz 
50-30 Hz 
55-75 Hz 


26-80 Hz 


Circle 119 on Reader Service Card 


interlaced 


No 


Video 
input 


Analog 
TTL 
Analog, TTL 
Analog 
Analog 
Analog. TTL 
Analog, TTL 


Analog 
Analog 


Analog, TTL 


Connectors Dimensions Weight 
(inches) (Ibs.) 
BNC 20 x 20 x 20 08.2 
9.pin d-sub 17 х 18 х 19.5 66 
$-pin d-sub 17 2 x 19 x 208 728 
BNC 17 7 x 19.6 x 210 69.7 
15-pin d-sub 18.6 < 18.9 x 20.5 Be 
S-pin d-sub 17.6 x 18.5 x 19.4 59 
ВМС. 15-«pin d-sub 17.7 x 196 x 210 66 
BNC 17.7 x 18.6 x 21.0 64 | 
BNC 18.5 x 18.5 х 72.1 B3.6 
ВМС, S-pind-sub 1868 ж 189 х 21.5 59,4 


Table 2: А summary of video standanis; compatible monitors must conform to 
these specifications. 


Graphics 


adapter 


CGA 
EGA 
VGA 


640 x 200 
840 х 380 
640 x 480 


Maximum 
resolution 


Video 
bandwidth 


14.3 MHz 
18.3 MHz 
25.2 MHz 


Horizontal 
ecan rate 


Vertical 
scan rate 


Total 
colors 


15.8 kHz 
21.3 kHz 
31 5 kHz 


60 Hz 18 
60 Hz 64 
60 Hz 256k 
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Yes, Та like to know more about Harris/3M copiers 
and the Harris/3M Copier Promise. 


NAME 


- 
| 
Send to Harris/3M, РО. Box 785, Dayton, OH 45401 | 
| 
| 
| 
i 
| 
| 


MH359 
21 


HARRIS/3M 


Offer is valid fora Минай ume and other restrictions and limitations apply, see your ати 


sales repressni ative (or details, 1088 Harris/2 Document Products, inc. Harris isa trademark 
ot the Harris Corporations, ЗМ isa trademark of the ЗМ Company, 
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the diameter of a single spot. This герге- 
sents the Беат" spor size. While the dot- 
pitch specification sets the resolution 
limit, the spot size gives a more practical 
measure of the monitor's fineness. We 
measured the spot size м center screen 
{see figure 2). 

We also took readings at four different 
brightness levels, representing the full 
intensily range of each monitor, We did 
not adjust these results for brightness 
level because the absolute spot size is im- 
portant for many applications. There- 
fore, you should use the graph in con- 


Figure 1: 4 map of the intensity range for each monitor. 
T he intecolor MegaT rend/2 sports an impressive range of 20 


footlamberts. 


Figure 2; Beam spot size at center screen. The stacked bars 
are cumulative results for four different brightness levels. 


Figure 3: This test tracked the change in spot size from center 
screen to the corner. Ideally, spot size should remain constant. 


Figure 4; A graphical illustration of how much a spa will 
enlarge, or "Bloom." as intensity increases. Results were 


adjusted for intensity range. 


Figure 5: Each bar inthe stack represents time variances at 
different frequencies —high-frequenc y jitter, moderate- 
frequency swim, and low-frequency drift. Low values are 


desirable. 


Figure бе These results show how well the red, bue, and green 
electron beams are aligned. The lower the error, the better, 


Figure 7: We examined change induced by energy variances 

(a reflection on the quality of voltage regulation) at the top and 
at the side of the screen. The stacked bars show cumulative 
results. Monitors with the shortest bars fared the besi. 
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junction with figure 1. For example, the 
MegaTrend/2 and the NEC MultiSync 
XL have similar spot sizes at low inten- 
sity, but the MegaTrend/2 achieves this 
result at more than double the intensity. 
Each bar in the graph represenis the cu- 
mulative result of spot sizes at all four 
brightness levels. For all the graphs (ex- 
сері figure 1), a smaller bar indicates 
better performance. 

In a perfectly designed monitor, spot 
size will remain constant from the center 
of the screen (best case) to the corner of 
the screen (worst case). Figure 3 charts 
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Center 
Corner 


Units in millimeters 


the change in spot size from center to 
corner. The Nanao FlexScan Model 
9500 registered the smallest amount of 
change. The Mitsubishi monitors re- 
turned contrasting results: the Diamond 
Scan HL6905TK varied little, while the 
HA3905K fluctuated widely at each 
brightness level. 

As intensity increases, the spot size 
tends 1o enlarge, adversely affecting the 
monitor's resolution. Figure 4 tracks the 
extent of this blooming, We adjusted the 
results so that the data reflects the actual 
bloom and not the monitor's intensity 


Intensity 


Time varlance 


range. Тһе FlexScan and the Mitsubishi 
HA3905K bloomed little; the Color- 
graphic Communications EG2040 suf- 
fered from excessive blooming. 

The three types of time variations— 
high-frequency jitter, moderate-fre- 
quency swim, and low-frequency drift— 
can all be annoying and can contribute to 
eyestrain. The Superspot 100 measures 
time variance by sampling the shift of 
the beam position at three different fre- 
quency intervals (see figure 5). Measur- 
ing jitter involves sampling the beam's 
position every half second; similar sam- 
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ples are taken at 10-second intervals for 
swim and every 60 seconds for drift. 
Four different tests registered time- 
dependent horizontal variance at center 
screen, horizontal variance at the corner, 
vertical variance at center screen, and 
vertical variance al the corner, Each bar 
in the stack represents an average of the 
four figures. Microvitec’s Definition 
1019/SP performed poorly on all three 
variance measurements, while, once 
again, the FlexScan scored well. 
Misconvergence defines the alignment 
error of the red, blue, and green electron 
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_| Med-Low 
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Ші Vertical 
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Units in millimeters 


guns. Displays with high misconver- 
pence can display color inaccurately. We 
tested both horizontal and vertical mis- 
convergence (see figure 6). The tests 
track red-to-green, blue-1o-green, and 
red-to-blue error, these three values are 
averaged to determine overall horizontal 
or vertical error. The best monitors will 
return results close to the zero line, re- 
flecting low error and precise alignment. 
Both Mitsubishi monitors displayed 
low error on the horizontal misconver- 
gence tests, along with the Hewlett-Pack- 
continued 
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Mitsubishi HA3905K Nanao FlexScan Model 9500 NEC MultiSync XL 


Photo 1: Sample text displays for each monitor. Varying levels of contrast, clarity, and resolution (in the reiative density 
of each character) are evident. Monitors shown with other than standard [BM characters do not support standard 
graphics adapters. 
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ard 01187А and the Electrohome ECM 
1911. The latter two also scored well on 
the vertical misconvergence tests. Keep 
in mind, however, that we tested the 
ECM 1911 at a lower intensity level. 
Another factor thal can contribute to a 
lack af consistency is poor voltage regu- 
lation. A good monitor should keep the 
beam in the same position at both low 
energy levels (with most of the screen 
dark) and high energy levels (mostly 
bright). To measure the quality af а 
unit's voltage regulation (see figure 7), 
we marked the position of a horizontal 
line at the top of & black screen and mea- 
sured the change in position of that line 
when all bits were turned on. We then 
tracked the movement of a vertical line at 
the side of the screen in the same way. 
Тһе FlexScan and the D! 187A displayed 
the best voltage regulation. The FlexScan 
and the HL6905TK had perfect volage 
regulation at the side of the screen. 


The Big Picture 

The results of our subjective evaluations 
are described below, For esch monitor, 
we tested compatibility with the graphics 
boards described earlier. We also evalu- 
ated overall display quality (see photo 1) 
and examined the color output using а 
VGA and EGA paletie-display program, 
where applicable. 

Chugai Cadvision CPD-2040: The 
Cadvision sits іп a class by itseli—it's the 
only large-screen monitor we reviewed 
that doesn't maintain compatibility with 
any PC graphics standard (see photo 2). 
This monitor, which is available for 
$3495, requires a high-resolution board 
like the Contro] Systems Artisl 12, and 
so n could not be run through our 
ЕСА/УСА test equipment. 

The display is best suited for CAD or 
other detailed work, and not for use as a 
primary monitor. its most common use is 
as the second monitor in a two-monitor 
command/display system. The Cadvision 
does, however, show some flicker when 
it's placed close to another monitor; we 
tested it alongside a Compaq VGA dis- 
play and found disturbances when the 
tubes were less than 2 feet apart. 

Though we couldn't do objective test- 
ing, the Cadvision's display 15 clear and 
sharp. There were no problems with 
bright spots near the edges of the screen 
and no noticeable misconvergence. Setup 
is simple, with a front-panel power 
switch and four rear-panel BNC connec- 
tors for video input. The monitor rests 
easily on the standard tilt/swivel stand. 

If you require 1280- by 1024-ріхе! res- 
olution but don't need compatibility with 
standard cards, the Cadvision may be an 
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option worth considering. 

Colorgraphic Communications 
EG2040: Àt the iow end in both resolu- 
tion and price, the EG2040 offers large- 
screen EGA performance for a relatively 
modest $2200, While the maximum res- 
olution, 640 by 480, is high enough for 
VGA, the monitor supports TTL inputs 
only. 

The rear panel features two 9-pin d- 
sab connectors, опе for TTL jn and one 
far TTL out, so youcan daisy chain simi- 
lar monitors There's а rear-panel de- 
gaussing button. The 2-foot-long cable 
supplied with the EG2040 is much too 
short, but jt's a standard EGA cable, and 
replacements are easy to come by. 

The display itself had a few problems 
when we tested it with the Paradise EGA 
card: noticeable overscan lines near the 
top and left side, and visible horizontal 
bars across the screen. Color contrast 
was quite good, lessening the washed-oul 
look of most large-screen monitors. 

Electrohome ECM 1911: Although 
most monitors with the kind of resolution 
specifications the ECM 1911 sports 


(1230 by 960) have horizontal scan rates 
in the 60-kHz range, this interlaced 
monitor has scan frequencies compatible 
with all IBM video standards (15 kHz to 
36 kHz), and it worked flawlessly when 
connected to the IBM VGA controller. 

The timed CRT surface mutes reflec- 
tions but contributes to lower contrast 
and decreased brightness. We noted 
white overscan lines near the edges of the 
screen, but a rear-panel overscan switch 
can increase the display size and push the 
lines out of view. 

Our monitor came with no manual, 
which made determining the function of 
the unusual rear-panel switches diffi- 
cult, There is an auto-position switch and 
four screw knobs for each vertical and 
horizontal size and position. Master po- 
sttioning knobs override the position of 
ihe other screw knobs. 

Тһе $2895 ECM 1911 handles both 
TTL end analog inputs through separate 
rear-panel connectors. 

Hewlett-Packard D1187A: We evalu- 
ated a production prototype D1187À, as 

continued 


Photo 2: The Chugai Cadvision of fered good resolurion bur was not multisyncing. 
it's best suited for CAD applications. 
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The Monochrome Option 


H igh-resolution mono- 
chrome monitors are 
currently the darlings of 
desktop publishers. These 
users need the elbowroom to 
work with full pages of text 
on-screen, but they can’t al- 
ways justify the cost of 
high-resolution color dis- 
plays. Although these dis- 
plays are also suitable for 
some CAD operations, it's 
often difficult to represent 
different elevations or an 
object's components using 
black and white only. Con- 
sequently, these displays are 
aimed primarily at people 
involved in the publishing 
industry. 


DualPage 

The Cornerstone Technol- 
ову DualPage derives its 
name from its ability to 
display two full pages of text 
on a vast 19-inch diagonal 
screen (see photo A). AI- 
though it's a monochrome 
display system, you can purchase the 
DualPage's controller board outfitted 
with additional memory in increments 
to provide two, four, or 16 levels of 
gray. Its ability to display gray scales is 
combined with a maximurn resolution of 
1600 by 1280 pixels, 

You can instail the DualPage's cus- 
tom controller board in either an ІВМ 
PC XT or AT (or compatible) as either 
the primary or secondary display. The 
DualPage will be content to coexist with 
a Monochrome Display Adapter (MDA) 
or Hercules adapter already in your ma- 
chine (a table in the manual shows 
jumper and switch settings, as well as 
the addresses to the DualPage's display 
memory maps). 

Оп boot-up, the DualPage appears to 
the system as a Hercules color graphics 
adapter. DualPage comes with a packet 
of disks that include programs that let 
you switch between 40-row and 80-ғоуу 
DOS display formats. Both modes рго- 
vide 96 columns, resulting in a "flat- 
tened" look in the 80-row mode, The 
remainder of the programs on the disks 
are drivers for applications like Ventura 
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Photo A: The Cornerstone Technology DualPage was the 
better of the monochrome units. 


Publisher, AutoCAD, Lotus 1-2-3, and 
others. 

While installing the drivers for Lotus 
1-2-3, I uncovered the only real prob- 
lems 1 had with the DualPage, and most 
of these had to do with the manual, 
First, when I tried to adjust the bright- 
ness, I found only a single knobless 
plastic stem in the back of the monitor. I 
consulted the manual's index, which re- 
ferred me to page 3-9. There svas no 
page 3-9. When I determined that the 
adjustment on the back was indeed for 
brightness, | discovered that the Dual- 
Page is so big (it measures 154% inches 
high by 18 inches wide by 16% inches 
deep) that I couldn't adjust the bright- 
ness and watch the screen. 

Then I found—by trial and error— 
that the manual had left out a critical 
step in installing the Lotus 1-2-3 graph- 
ics drivers. This was easy to fix, and the 
results were worth it a whopping 75 
rows by 96 columns of spreadsheet. 

I tested the DualPage using BYTE 's 
low-level graphics benchmarks. The 
display was running in Hercules-emula- 
tion mode, and it turned in a perfor- 


mance of about 5.2 seconds 
on the text benchmark and 
1.6 seconds on the graphics 
benchmark. 

The DualPage includes a 
monitor, an adapter, and 
driver software. It also in- 
cludes a one-year limited 
warranty. The adapter will 
run in the IBM XT, AT, 
PS/2 Model 30, and com- 
patibles. Тһе unit is avail- 
able in three configurations: 
black and white ($2395), 
with four levels of gray 
($2550), and with 16 levels 
of gray ($2995). 


Elite Designview 19 
Elite's Designview is a hefty 
19-inch monitor that touts it- 
self as a WYSIWYG display 
with 1280 by 1024 resolu- 
tion, 96 dots per inch, and а 
1 -to- | aspect ratio, This 
makes it particularly well- 
suited to desktop publish- 
ing—circles on-screen will 
show up as circles on vour 
newsletter. 

The Designview comes with its own 
controller board and—on boot-up—erm- 
ulates either an MDA or a CGA moni- 
tor. Unlike the DualPage system, whose 
controlier is built on custom hardware 
from the ground up, the Designview's 
controller is based on the Inte! 82786 
graphics coprocessor (see "Inside the 
82786 Graphics Chip" by Bill Nicholls, 
August 1987 BYTE). On-board, the De- 
signview adapter carries its own 512K 
bytes of video memory. 

The Designview's 38-page manual 
leads you through the procedure of in- 
stalling drivers for your favorite appli- 
cation. On the supplied disks, you'll 
find drivers for AutoCAD, PageMaker, 
Gem, Lotus 1-2-3, and many other ap- 
plications. As an added bonus, the De- 
signview's engineers sneaked a Micro- 
soft InPort device connector onto the 
controller board, This means you can 
attach a mouse to the controller. In an 
era when the mouse is becoming indige- 
nous to the computer desk, it’s nice to 
see someone tying и so closely to the 
display system. 


The Designview turned in poor fig- 
ures on the low-level text benchmarks, 
but it produced more acceptable times 
on the graphics benchmarks. Specifi- 
cally, for the 40-column text bench- 
mark, the Designview averaged 40.4 
seconds; for the 80-column text, it 
turned in an average time of 48.1 sec- 
onds; and for the graphics benchmark 
(modes 4, 5, and 6) the Designview's 
times averaged out Lo 1.7 seconds. 

І don't find the poor text benchmark 
times bothersome, however. 1 can't 
imagine anyone purchasing a large 
display, only to run it under DOS in 
CGA text-emulation modes. This dis- 
play is in its element when working with 
large-area graphics applications, and 
the graphics benchmarks look quite rea- 
sonable. Still, if you do decide to use 
your own word processor with the De- 
signview, you'd have to be a mole not to 
be able to read the display's large, 16- 
by 32-pixel text. 

The cursor-positioning portion of the 

text benchmarks showed up a quirk in 
the Designview’s controller. While the 
cursor was being positioned rapid-fire 
all over the screen, the display tended to 
jump and flicker. I contacted the engi- 
neers at Elite, who attributed the prob- 
lem to an interaction between the tech- 
nique used to refresh the screen and the 
controller's 8-bit bus width. Elite's en- 
gineers stated that the screen flicker oc- 
cured in only a limited number of appli- 
cations (indeed, I observed the flicker 
only during the text benchmark) and 
that when the [6-bit bus version of the 
board was released, the effect would 
disappear. 
At $1695, the Designview includes 
al] hardware and software: monitor, 
board, cabling, and disks with drivers— 
plus a three-year parts and labor war- 
ranty. The board is compatible with the 
ІВМ XT, AT, and clones. (The docu- 
mentation mentions no specific DOS 
dependency—this probably depends 
more on the application programs than 
on their drivers.) At press time, Elite 
said that a 16-bit version of the board 
should be available for the same price by 
the time this article reaches print. Elite 
plans to offer an upgrade to owners of 8- 
bit boards: For $150, you can send the 
company your 8-bit board, and Elite 
will swap it for a 16-bit board. 


Rick Grehan is director of the BYTE 
Lab. He can be reached on BIX as 
"rici м 
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Hewlett-Packard was still preparing an 
initia] production run when this article 
went to press. The company assured us 
that the model we reviewed would be 
identical to the production model, which 
is scheduled for release early this spring. 
Price had not yet been determined for the 
unit. 

At first glance, the 2118?А seems to 
be akin to Mitsubishi's large-screen 
HL6905TK, with the same cabmet de- 
sign and similar specifications. Like the 
HL6905TK. this monitor has a wide 
range of horizontal frequencies that 
made it compatible with al! the analog 
graphics cards we tried. Input connec- 
tions are via five BNC connectors, for 
red, green, blue, and separate or com- 
posite syncs. 

Position and size adjustments are 
made through controls located behind a 
panel cover on the right side of the moni- 
tor. There are two multiple-selection 
switches: one for channel selection and 
one for parameter selection. Each chan- 
nel represents a different input fre- 
quency. Screen parameters like horizon- 
tal and vertical position can be adjusted 
and saved for each channel, so switching 
between graphics adapters requires only 
one initial adjustment. 

There are 10 channels. You can set 
seven of these for any valid input fre- 
quency; two are reserved and preset with 
appropriate WGA and Macintosh IT set- 
tings. Channel ©, the "auto" channel, ac- 
cepts up to | 1 settings separated by at least 
3 kHz; it automatically locks itself 10 the 
input frequency and uses the correct pre- 
sets. Channel 0 comes with three common 
frequencies preset from the factory. 

The picture display itself is bright, and 
the screen shows virtually no reflec- 
tions. The monitor exhibited no notice- 
able jitter when we ran it close to the 
Compaq 13-inch tube. 

Iniecolor MegaTrend/2 £01923: The 
Megatrend/2, like the Cadvision, is a sin- 
gle-input-frequency monitor. [is 31.5- 
kHz horizontal scan rate and 640 by 480 
resolution make it best-suited for VGA 
and Mac П operation. It sells for $2395. 

The monitor has an excellent ergo- 
nomic design, with a small-footprint ttlt- 
and-swivel stand coupled with front- 
panel power and degaussing switches. 
The antiglare screen reduces reflections 
to some extent. 

We ran the MegaTrend/2 from ал IBM 
PS/2 VGA board. As with many of the 
units we tested, it showed some overscan 
brightness near the perimeter of the 
screen. It also displayed some irregular- 
ity in colar: There were two faint red ver- 
tical lines on one side of the screen that 


remained even after degaussing. 

Microvitec Definition 1019/SP: Mi- 
crovitec's large-screen monitor features 
compatibility with all IBM graphics 
standards and sells for $2395. Resolution 
goes to 80€ by 600 pixels; the display is 
noninterlaced. 

The unit has separate 9-pin d-sub con- 
nectors for TTL and analog inputs, lo- 
cated at the back of the monitor. There is 
also a switch for manually selecting the 
number of colors in TTL mode, or for 
setting the monitor to automatically fol- 
low the colors generated by the graphics 
controller. Unfortunately, the power 
switch is also on the rear panel—hard to 
reach behind the 19.4-inch-deep unit. 
Front-pane] switches enable input selec- 
tion (TTL/analog), position and size ad- 
justment, and the usual brightness and 
contrast control, 

We tested the display with IBM's УСА 
controller. While the 1019/SP delivered 
excellent color quality, crisp contrast, 
and good brightness levels, it also had a 
few problems. The most important of 
these was the tendency for the image to 
bow at each side, making for curved 
lines and noticeable misconvergence in 
the corners, There were also some over- 
scan lines on the screen, as was the case 
with many of the monitors. 

Mitsubishi Н.А3905Қ; Тһе HA3905K 
provides compatibility with all the IBM 
graphics standards and offers 1024 by 
800 resolution, The $2720 unit scans 
from CGA frequencies to just beyond 
VGA, and it also supports the Mac П and 
Apple IIGS boards. It proved compatible 
with the IBM УСА board. 

The rear of the monitor has five BNC 
connectors and а 15-pin d-sub connector 
socket. You can choose TTL or analog 
inputs. While in TTL mode, you can set 
text-only mode with white, green, ог am- 
ber text, or graphics mode with 8, 16, or 
64 colors. The selection switches are 
poorly labeled and arranged in a diagram 
that's not related to their function. 

But the difficult configuration is only 
one of the unit's problems. The screen 
shows uneven brightness patterns, result- 
ing in a splotchy look at low light levels, 
and some overscan lines are noticeable. 

Mitsubishi Diamond Scan HL6905T K: 
Virtually identical to the Hewlett-Pack- 
ard DI187A in exiernal design, the 
HL690STK features 1280 by 1024 reso- 
lution and 30- to 64-kHz scanning for 
$3650. 

The HL6905TK monitor has the same 
channel setup as the D1187A. You can 
ser viewing parameters for seven chan- 
nels, and the monitor also has preset 

сәтгіншегі 
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channels for Мас ПІ and WGA operation. 
[ts broad scan-frequency range made it 
compatible with all the analog graphics 
controllers we used in our tests. 

The HL6905TK has a clear screen thal 
provides excellent brightness bui gener- 
ated sharp reflections and was hard to 
use in bright light. Unlike the D!1874A, it 
has an additional switch for selecting in- 
ternal (sync on green) or external sync 
signals. 

While the display showed excellent 
contrast and was generally a good per- 
former, we noticed some nonuniform 
horizontal lines that round toward the 
edges of the display. The disturbance was 
visible only at low light levels, however. 

Nanao FlexScan Model 9500: The 
FlexScan's wide-ranging input frequen- 
cies and top-of-the-line 1280 by 1024 
resolution make и suitable for almost any 
PC application. Handy front-panel con- 
trols and a ult-and-swivel base contribute 
to а simple setup and make adjustments 
easy (see photo 3). But premium perfor- 
mance carries a premium price—the 
FlexScan sells for $3999. 
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W hoosing 
the right monitor 
depends heavily оп 
your application. 


т I 


Input frequencies range from 31.5 
kHz to 78 kHz, with a few gaps between 
the three multiscanning channels. There 
are no channel presets, as with the 
HL6905TK and the DI187A, but front- 
panel knobs for position and size provide 
quick picture adjustments. The front 
panel also includes degaussing and 
power switches. For fine-tuning, there 
are signal attenuation and convergence 
adjustment knobs on the back. Input is 
through five BNC connectors; there are 
also corresponding output BNC jacks for 
the red, green, and blue analog signals. 


Uri — 505 нь — 


Photo 3: The Nanao FlexScan gave the best overall performance in the color 


monitor categor y. 
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The antireflection CRT produced al- 
most no glare, even in bright light. Con- 
trast was excellent—almost as good as 
the 13-inch Compaq monitor we used for 
comparison. While the monitor worked 
fine with all our analog controllers, il 
showed one compatibility problem when 
using AutoCAD and the Artist 12 board: 
Тһе display had a high background green 
level, giving the picture a strong green 
tint. Disconnecting the external sync in- 
put fixed the problem. The problem 
didn't show up with any other combina- 
tion of application and adapter that we 
tried. 

MEC MultiSync X L: As the extra-large 
version of the original multiscanning 
monitor, NEC's $3195 MultiSync XL 
comes fram a line with an outstanding 
reputation. This unit deserves the praise: 
It's easy to configure and easy 10 use. 
Also, it provides excellent color contrast. 

There are two types of input connec- 
tor, BNC and d-sub. The 9-pin d-sub 
socket limits the bandwidth to 65 MHz, 
but it can be used for TTL ог analog in- 
puts. When іп TTL mode, you can select 
monochrome text or color graphics and 
set the colors, much as vou can on the 
HL6905TK. Positioning switches are 
hidden behind a panel on the front of the 
monitor, and a degaussing button is posi- 
tioned underneath the unit. The package 
includes a tilt/swivel base. 

Colors are on par with the 13-inch 
Compaq WGA. Contrast is also better 
than average: It gives the MultiSync XL 
less of a washed-out image than most of 
the other large-screen devices. The mon- 
itor works with EGA, ҰСА, and NEC 
MultiSync adapters. Theone problem we 
had came when we used the MultiSync 
XL close to the Compaq monitor—the 
MultiSync XL's screen showed unac- 
ceptable flicker when the displays were 
less than 2 feet apart. 


The Best of the Biggest 
Choosing the right large-screen monitor 
depends heavily on your application. For 
pure desktop publishing work, the mono- 
chrome monitors deliver impressive res- 
olution and full-page displays for less 
money. For dedicated CAD work, the 
Chugai Cadvision CPD-2040 offers 
some impressive specifications. The 
NEC MultiSync XL still sets the stan- 
dard for flexibility and ease of use. 
Three of these monitors, though, stand 
out on both our subjective and abjective 
tesis the Hewlett-Packard О 1187А, the 
Mitsubishi Diamond Scan HL6905TK, 
and the Nanao FlexScan Model 9500. 
The HL6905TK offers 1280 by 1024 
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ІСАр 


ә Model mode (3D) or picture mode (2D) 
selectable at any time 


€ Optional "pop-up" icon or text command 
structure 


€ A dynamic on screen example available for 
each of 200+ commands 


e Displavs up to 14 active views 
simultaneously 


* Dynamic rotation and translation of views 
* Modification of entities 
® Complex surfaces 


9e Dimensioning and tolerancing includes 18 
options 


e Multiple utility commands available during 
sessions 


e Efficient file storage, security, back-up and 
recovery 


€ Three levels of documentation 


е 24 hour telephone availability 


^Maxxicadd stands as one of the most 
promising CAD products in today's market." 


“Maxxicada’s remarkably simple user 
interface and on-line animated help facility 
is a dealer's dream came true. Within a day, 
any dealer (or, for that matter, user) can 
learn enough of the package to be giving 
demonstrations. " 


- Reprinted from Computer Graphics Today, August, 1988 


"Engineering Tools For The Twenty First Century" 


Call toll-free for more information ond 
a demonstration disk. 
1-800-628-2828, Ext. 923 


TER RESOURCE TECHNOLOGY CORP. 2464 East Broadway Road, Suite 340 lempe, Arizona 85282 (602) 921-9638 
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Computers For 
The Blind 


Talking computers give 
blind and visually 
impaired people access 
to electronic 
information. The 
question is how and 
how much? 


The answers can be 
found in ‘The Second 
Beginner’s Guide to 
Personal Computers for 
the Blind and Visually 
Impaired” published by 
the National Braille 
Press. This 
comprehensive book 
contains a Buyer’s 
Guide to talking 
microcomputers and 
large print display 
processors. More 
importantly it includes 
reviews, written by 
blind users, of software 
that works with 
speech. 


This invaluable 
resource book offers 
details on training 
programs in computer 
applications for the 
blind, and other useful 
information on how to 
buy and use special 
equipment. 


Send orders to: 


National Braille Press [nc. 
88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 


512,95 for braille or cassette, 514.99 for 
print. ($3 extra for UPS shipping} 


MBP is а nonprofit Braille printing and 
publishing house, 
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Company Information 


Chugai Boyeki America 
55 Mall Dr. 

Commack, NY 11725 
(800) 422-6707 

Inquiry 1027. 


Colorgraphic 
Communications Corp. 
5388 New Peachtree Rd. 
Atlanta, GA 3034] 

(404) 455-3921 

Inquiry 1028. 


Cornerstone Technology 
1883 Ringwood Ave. 

San Jose, CA 95131 

(408) 279-1500 

Inquiry 1029. 


Electrohome, Ltd. 
809 Wellington St. N 
Kitchener, Ontario 
Canada N2G 4J6 
(519) 744-7111 
Inquiry 1030. 


Elite Business Applications 
4201 Remo Crescent Dr. 
Bensalem, РА 19020 

(215) 639-0567 

Inquiry 1031. 


Hewlett-Packard 

Customer Information Center 
19310 Prune Ridge Ave. 
Cupertino, СА 95014 

(800) 752-0900 

Inquiry 1032. 


resolution, low blooming, consistent spot 
size from center to corner, and adequate 
voltage regulation. A broad scan range 
provides excellent compatibility. Only 
excessive variance and a hefty price tag 
hold it back. 

The D1] 87A hangs near the top of the 
pack on almost every test we performed. 
It boasts the lowest spot size at center 
screen, and only the FlexScan posts a 
better corner spot size. Furthermore, its 
impressive spot size is not degraded at 
high intensity or when moving from cen- 
ter to corner. Variance measurements аге 
within acceptable limits, and it scores 
well on both convergence tests. Round 
this off with 1280 by 1024 resolution and 
the best voltage regulation of the group, 
and you have a monitor that's hard to 
beat. Depending on how Hewlett-Pack- 


Intecolor Corp. 
2150 Boggs Rd. 
Duluth, GA 30136 
(404) 623-9145 
Inquiry 1033. 


Microvitec, [nc. 

1943 Providence Court 
Airport Perimeter 
Business Center 

College Park, GA 30337 
(404) 991-2246 

Inquiry 1034, 


Mitsubishi Electronics 
America, Inc. 

991 Knox St. 

Torrance, CA 90502 
(213) 515-3993 
Inquiry 1035. 


Nanao USA Corp. 
23510 Telo St., Suite 5 
Torrance, CA 90505 
(213) 325-5202 
Inquiry 1036. 


NEC Home Electronics 
(U,S.A.), Inc. 

Personal Computer 
Products Division 

1255 Michael Dr. 

Wood Dale, 1L. 60191 
(312) 860-9500 
Inquiry 1037. 


ard prices this model, it may deserve a 
close look. 

At $3909, the FlexScan was the most 
expensive monitor we tested. Not sur- 
prisingly, it was also among the best, at- 
taining top-of-the-line status for every 
specification and every test. Jt boasts 
1280 by 1024 resolution, extremely ver- 
satile scanning frequencies, fine spot 
size, the lowest blooming of the bunch, 
the least amount of change from centerto 
corner, the best marks on all three vari- 
ance tests, consistently low misconver- 
gence error, and excellent voltage regula- 
tion. If you want the best, pay the price; 
because without a doubt, this is it. № 


Steve Apiki and Stanford Diehl are BYTE 
Lab testing editors. They сап be reached 
on BiX as “apiki” and "sdiehl." 
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Version 1,1 Aedelines 
Desktop Pubfishing—Again 
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- ersion 1.1 НейеГіпез 
-—-- esktop Publishing— Again 
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It's Awkward to Work on a Landscape Monitor... When Your Document is Portrait 


PPL's Versatile MultiView Monitor with GrafixPro MultiView Monitor Features GrafixPro Features 

Gives You the Best of Both Views № Full-page, Multi-scan capabilities E High resolution with 5 12K display memory 

УСА compatibility. High resolution. Full-page display. Now @ Supporis CGA, EGA, MDA, Hercules and VGA graphic Ш Includes display drivers for Windows, GEM, Ventura, Ашабай, Lotus 
you can have it all . . . at a remarkable low price . . . wilh slandards 1-2-3 & WordPerlect 5.0 | -— £Á— 
the new MultiView Monitor. When you add GrafixPro -- а Analog and Digital (TTL) signal ариз Ш Supports MDA, ССА, EGA and VGA monitors 


PPL's VGA regster level compalible controller board — you 
get 512K іе memory SEN the abilily 10 support E E High-resolution landscape (1024 x 768) ar portrait (800 x 


landscape or portrait views on the same screen! So from ным modes wilh automatic screen size adjustment 85595 ісі price 
publishing to spread sheets, you no longer have to swilch Ш Paper white 15" screen | 
between two monitors. You can do it all wilh the MultiView Ш 5395 list price Dan m nr T$ а E 
monitor and GralixPro VGA controller board. DRP нің. ДОТ E, EN UE er 

GrafixPro Board and Multi View Monitor from PPL 


@ Text modes include (32, 100, 80 and 40 columns 4 
@ Works әліп ІВМ PC/Als and compatibles ] 


(2 Еге ЕЩ 
For more information, call Today! 1-609-924-1153 Ек}. 19 Ее (NG LABS 


- т“ ‹ Advanced Electronic Publishing Hardware 
m TTL Teas ae ee NIA IAE im d Quand tenian cisci iii^ 19 Wall Street, Princeton. New Jersey 08540 
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FLEXSCAN 9070S, РС Hi-Res 
That Looks Like a Million. 


The FLEXSCAN 9070 Multiple Scan | 
monitor is of course compatible with | 
other multí- scans, біл includes | 
improvements that wiil give you the | 
professional edge which is the mark 

of a good investment. 

You can extend your multi-scan range 
from 20kHz to 5SOkHz in practical terms. 
This means that, at the 48-50 kHz 
range, you can make use of PC 
CAD/CAE capabilities at a resolution 

of up to 1024 dots х 768 lines. 

The FLEXSCAN 9070 takes advantage 
af non-interlace high resolution signal 
as high as 1024 X 768 to provide you 
with a flicker free display at much 
brightness. You can also use the 

9070 with IBM PS/2 or УСА 

compatible boards at a high resolution 
mode like 800x 600 and 1024 x 768 
(non-interlace). 

The FLEXSCAN 9070 provides a 


L 


16-inch screen, large enough tor 1024 dots х 786 lines Graphics (Non-interiace] 


CAD/CAE and 3-D projections, yet Mun 

small enough to fit comfortably into 

your home work space. Also, for your convenience, all FLEXSC АМ 
controls and switches, including the 
alternate video input, are located [MODEL] 9070S 


within easy reach on the front panei. 


ФІВМ VGA[FS/2). 85147A, PGC. EGA 
The FLEXSCAN 9070 is compatible 


compatible and CAD/CAE use. 
with a wide range of IBM, Apple, and Ф Apple Mac. 0 and SuperMac Spectrum 
other products, allow уои to use compatible 
all of today's popular programs- - -at @ Max. 1280 dots x 800 lines high resolution 
a resolution that looks like a million. «i024 dots x 766 lines display on 
Non-interlace signal delivers flicker-Tree 
high-res graphics 


Ф 20KHz 10 50kHz horizontal scan automatic 
adiustment SOHz to ЗОНЕ vertical scan 
automatic adjustment 

916 nch, 0.31mm dot pitch and newty 
developed XF(Extended Field) Gun to 
obtain both brightness and sharp focus. 

S Front mounted controls including the input 
signal select swich between 2 video inpul. 

Ф Selecting white or Amber displays colored 
application m shades of gray o amber 

ӨТІ!-Әүліуе! stand standard 


NANAO 


NANAO USA CORPORATION 


Spechtaliond ага subiecti іп changa wihoul nonce 


пи Е eerie D Ad Е Cone Nur A RRS? 1 т. ATE 10. ТАТ И ins Hes ебал 


23510 TELO AVE SUITE § TORRANCE, CA 90505 Siow VA мы eiae ie v салаты Үз Gana Site туты Crave балта Vit td esee а рете пах me ры a 
PHONE (213) 325-5202 FAX (213) 530-1679 а ранна WAA НО VEA merra erm UM чыл E MERO IU рии: LAN 


тарар“ д kadaran ci maga Cebra Деу АС qi 3 төрле beeps mf Ahadga Vac UEM m > reeked potest m gia Ғылыммен inc | лға aed 
1232 а "ерле eet CE La ou oe котам Corpo Seger >ы] SoA we Sadie o^ Dona Sewpos ez FLECECAW -5 тасаға pi німді) 
CORTON MANED A тайтын Геге a) Чача болим, E Ch 
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Choosing between 
the Compaq SLT/286 
and the Ogivar 286 
means defining 

your needs 


Jeff Holtzman 


The Compag SLT72B6 (ей) and the Opivar 266. 


SYSTEM REVIEW 


Laptop 


Dilemma 


aptop computers appear to be di- 

verging into two groups. The 

first group, typified by the 

Compaq SLT/286, offers bat- 
(егу power for computing wherever you 
аге. The second group, including the 
Ogivar 286, is constrained by the need 
for AC power but usually offers an im- 
proved display using a plasma or electro- 
luminescent screen. 

Compaq's new SLT/286 combines а 
VYGA-compatible backlit supertwist LCD 
screen, a 12-MHz 80С286, a decent key- 
board, a fast hard disk drive, expandabil- 
ity, ease of servicing, and intelligent 
energy management. It's all packed into 
a diminutive case that occupies about as 
much space as two [ВМ Technical Refer- 
ence manuals and weighs about as much 
as Lhree bricks. Its only flaw is its cost, 
which approaches the five-digit mark for 
a fully expanded configuration. 

Ogtvar's 286 is а more traditional en- 
гу. Froma distance, the machine bears а 
strong resemblance to Toshiba’s T3100 
and T5100 series. It's an AC-power-only 


machine with an EGA-compatible plas- 
ma display, a 12.5-MHz 80286, and an 
unusual keyboard that supports a French 
Character set. 


The Basics 

The SLT/286 comes in two configura- 
tions: the Model 20 ($5399) and the 
Model 40 ($5999). The two machines are 
identical except for the hard disk drives— 
20-megabyte and 40-megabyte, respec- 
tively. Both drives have average access 
times under 30 milliseconds and I-to-1 
interleaving. You can upgrade a Model 
20 to the larger drive, but ІСІ cost you 
$1399, more than twice the difference in 
price between the Models 20 and 40. 

Both Compaq models include as stan- 
dard equipment а 1.44-megabyte floppy 
disk drive; 640K bytes of memory, 2 
serial port; a parallel port; ports for an 
external УСА monitor, externa) floppy 
disk drive or tape backup unit, external 
keyboard, and external numeric keypad; 
and a special port that allows the 
SLT/286 to dock with a desktop expan- 
sion chassis. The machine runs at either 
8 or 12 MHz, keyboard-selectable. 

Compaq says that the expansion chas- 
sis provides two standard [6-bit slots, as 
well as connectors for a standard VGA 
monitor, an Enhanced keyboard, and а 
printer. Unfortunately, the expansion 
chassis was not available for this review. 

Compaq also offers several internal 
expansion options: a second serial port 
or a 2400-bps Hayes-compatible modem; 
up to 3 megabytes of memory, which can 
be configured as either extended or ex- 
panded (EMS 3.2) memory; and a math 
coprocessor, either an 8-MHz 80287 or a 
12-МН? 80C287. Compaq has adapted 
its version of OS/2 1.0 Standard Edition 
for the SLT/286. 

The 1-megabyte memory boards mea- 
sure about 3% by ІМ inches and аге pop- 
ulated on both sides with surface-mount 
chips. The boards plug into a small edge 
connector that provides the sole mechan- 

continued 
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Compaq SLT/286 


Company 

Compaq Compuler Corp. 
20555 FM 149 

Р.О. Box 692000 
Houston. TX 77269 

(713) 370-0670 


Components 

Processor: 12-MHz 800286; socket for 
12-MHz ВОС2В? or В-МН2 B0287 
Memory: 640K bytes, expandable lo 

3,6 megabytes 

Mass storage: 1.44-megabyte floppy 

disk семе: 20-megabyte (Model 20) or 40- 
megabyle {Model 40) hard disk drive 
Display: 10-inch diagonal YGA- 
compalible Баски supertwist LCD 
Keyboard: 82 keys 

VO interfaces: 08-9 AS-232C port; DB- 
25 parallel port, VGA port; DB-3? external 
disk of tape рогі, expansion chassis 

port; external keypad connector 


Size 
4% x 8V» х 13% inches; 14 pounds 


Software 
Includes setup, disk cache, and 
expanded memory driver 


Documentation 

Getling Started; System Overview: 
Keyboard User's Retarence: User 
Programs Helerence; 12-MHz 80С287 
Coprocessor Installation Guide; External 
Storage Module Uses's Guide; 
Asynchronous Communications Goard 
Іпеаҝа ол Guide, Mass Storage Device 
inglalakon Guide; Quick Reference 
Guide 


Price 

Model 20; $5399 

Model 40. $5899 

Syslem as reviewed, $83 16 


Inquiry 852. 


ical support. With the cover in place, it's 
impossible for a module to pop out of a 
slot. 

My review machine (valued at slightly 
more than $8000) was a Model 40 with 
the internal modem, 2 megabytes of ex- 
pansion memory, and no math copro- 
cessor. Cornpaq also supplied a copy of 
MS-DOS 3.31. 

During the course of testing, the origi- 
nal machine developed problems with 
the display memory, so Compaq sent a 
replacement Model 20. I disassembled 
both machines, swapped hard disk 
drives, and transferred the modem and 
memory boards over to the new machine. 
In that way I found out that servicing the 
SLT/286 is a snap. 
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Company 

Ogivar Technologies, Inc. 
7200 Route Transcanadienne 
Ville Saint-Laurent 

Quebec, Canada H4T 1A3 
(514) 737-3340 


Components 

Processor: 12.5-MHz 80286; socket for 
80287 coprocessor 

Memory: 640K bytes, expandable to 
4.6 megahyles 

Mass storage: ? 20K-byle 32-inch 
борру disk drive; 40-megabyte hard disk 
drive 

Display: 10-inch diagonal EGA- 
compatible plasma 

Keyboard: 84 keys 

VO interfaces: DB-9 AS-232C роп; ОВ. 
25 parallel port; EGA port; external disk 
рагі; one expansion 5101 


Size 
4 x 14 x 13 inches, 14 pounds 


Software 
MS-DOS 3.3; Fastwire Il 


Documentation 


User's Guide, MS-DOS Users Guide 


Price 
System as reviewed: $4995 


Inquiry 853. 


The standard configuration of the 
Ogivar 286 ($4995) includes в 40-mega- 
byte hard disk drive, a 720K-byte 34- 
inch floppy disk drive, 640K bytes of 
RAM, MS-DOS 3.3, and a copy of 
Fastwire IL, a file transfer utility. Op- 
tions include an expansion chassis, an 
external floppy disk drive, modems, a 
battery pack/auto power adapter, and ex- 
pansion memory. The motherboard сап 
hold as much as 2.6 megabytes of mem- 
ory; an expansion slot can hold an addi- 
tional 2 megabyies. 


Compaq Features 

The SLT/286 is innovative. It has a modi- 
fied clamshell design, and the display 
screen tilts up from the rear io reveal the 


detachable keyboard. You can use the 
machine without removing the keyboard, 
but its height above the desk makes this 
uncomfortable. The rechargeable bat- 
tery, which weighs about 2 pounds, 1$ 10- 
cated beneath the keyboard; two laiches 
allow you to change batteries quickly. 

The floppy disk drive is on the left, the 
carrying handle is in the middle, and a 
second drive bay 15 on the пірім. The 
power switch and power input jack are lo- 
cated on the left side of the machine; the 
modem (or second serial) port is located 
on the right. АП six external ports аге 10- 
cated on the rear; unlike some laptops, 
the SLT/286 has a flip-down cover that 
protects the ports fromthe elements. 

Unlike many laptops, the SET's carr y- 
ing handle is positioned so that the та- 
chine does not hang awkwardly to one 
side when you're carrying it. Beneath the 
handle is a standby-power push button 
and several LEDs: a power indicator, 
separate hard disk and floppy disk drive 
activity indicators, and а low-power indi- 
cator. The floppy drive indicator turns 
orange when a 720K-byte disk is being 
accessed, and green for a 1.44-megabyte 
disk. The power and low-battery indica- 
tors flash at various rates and in various 
combinations when the SLT/286 is in 
standby mode or when the battery siarts 
to run down. 

The SLT/286 weighs 14 pounds; the 
rechargeable battery accounts for 2 
pounds. The external AC adapter adds 
another 2 pounds. Іп conirast, a Tandy 
Model 100 with power pack and spare 
batieries weighs less than 3 pounds. 
Using the SLT/286 on your lap or carry- 
ing it for long distances will try you 
physically. 


Ogivar Features 

On the outside, the Ogivar 286 bears a 
strong resemblance ta Toshiba's AC- 
powered machines. The case features a 
clamshell] design in black plastic. The 
floppy disk drive is mounted on Ihe right 
side, the hard disk drive is mounted on 
the left within the case, and a small fan 
located at the rear cools the internal 
components. 

The machine comes standard with 
640K bytes of memory, serial and paral- 
lel ports, and a port for an external disk 
drive. In addition, the machine has one 
proprietary expansion slot, currently, 
Ogivar sells a 2400-bps modem, 1-mega- 
byte and 2-megabyte memory cards, and 
an interface ta an external expansion 
chassis. The expansion chassis can ac- 
cept one standard 16-ІМІ expansion card. 
Ooivar also sells an external battery pack 

continued 
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APPLICATION-LEVEL PERFORMANCE 


WORD PROCESSING Compaq | Ogivar DATABASE 
XyWrite Ш+ 3.52 — Med./Large Med./Large dBASE + 1.1 


Load (large) 16 :13 Copy 1:09 55 
Ward count 05/36 06:34 Index :08 ‚21 
Searchireplace 08:31 087.31 List 1:07 1:53 
End of document 03/19 021.19 Append 2'16 1:57 | 
Block move 12:12 12:18 Delete 02 03 Zenith SuperePort 206 8.4 
Spelkng check 3511.55 “151.48 ге 1.47 1 = 
Microsoft Word 4.0 ount 05 1 
Forward delete {23 23 Sort 1:04 1:24 IBM Р5/2 Model 50 6.3 
Aldus PageMaker 1.02 Bum CU à ac Aah. 
Load document 10 :20 Index: 1.95 1.34 
Changeibold :40 :41 erent Ж. 
Align right 29 31 SCIENTIFIC/ENGINEERING Compaq Ogivar 
Сш 10 pages 25 28 AutoCAD 2.52 
Place graphic 07 OF Load SoliWest 3:41 3:40 
Print to fie 242 248 Regen SoftWesl 3:26 3:25 
------БББҚҚХ,.ХББББҚБҚБҚБЬБҠББЬЬБЬБҚБЬ6555: Load StPauls 1:03 1:01 
B Index: 1.77 1.75 Regen StPauls 58 54 
Hideiredraw 4919 46:07 
SPREADSHEET Compaq Oglvar STATA 1.5 ГЛ 
Lotus -2-3 2.01 Graphics 1:38 1:57 
Block сору 06 ‚05 АМОУА 59 57 Word 
Recalc 03 02 MathCAD 2.0 Processing 
Load Monte Carlo 23 24 FS 800 pts 202 1:54 
Recalc Monte Carlo :12 11 ЕЕТЛЕЕТ 1024 pts. 2:26 2:16 
Load rlarge3 06 06 о Spreadshset 
Recaic rlarge3 02 02 Index: 0.61 0.62 Г] 
Recaic Goal-seek ОВ 05 Dat aba 
Microsoft Excel 2.0 COMPILERS Compaq Одімаг 
Ей right 09 09 Microsoft C 5.0 L] 
Undo fill 3:27 3:14 XLisp compile 508 7:03 
Несаю ri 03  TurboPascal 4.0 аяй 
Load пагдез 38 238 Pascal 5 compie 06 07 - 
Recalc пагде3 02 92 a ~ en IX ^M - ДЕНЕ С] 
————— шю: 1.69 1.45 | | Compi 
О Index: 1,67 1,63 | E = 
“Cumulative appficauon index. Graphs are 
Allfimes are in minutes seconds Indexes show retamve perlormance: for а! indexes, an 8-MHz IBM PC АТ») 20 un «чыш at le!l and show гешув 
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CPU Compaq Ogivar DISK I/O Compaq Ogvar VIDEO Compaq Ogivar 
Matrix 7.74 727 Hard Seek? Text 


String Move Outer track 3.33 331 Mode 0 597 7.21 
Bylewide 53.88 50.22 Inner!rack 3.95 3.33 Mode 1 5.93 17.20 
Word-wide: Най platter 805 9.98 Mode 2 5.87 6.98 Zenith SuparsPort 265 
Odd.bnd 5388 50.24 Full platter 10.10 16.65 Mode 3 5.48 6.96 
Even-ond 2697 25.12 Average 6 46 8.32 Mode ? МА МА 
Sieve 4927 4612 008 беек Graphics IBM PS/2 Model 50 
Sort 3804 3629 1-есйо/ 1330 15.05 CGA: 
С“ 32-5ескі 19.99 6109 Моде 4 346 3.29 
Index: 1.59 1.70 Fite I/O* Mode 5 346 329 IBM PC AT 
Seok 0.21 0.21 Mode 6 366 350 
FLOATING POINT Read 0,61 0.80 ЕСА: 
Compaq Ogivar Write 106 106 Mode 13 573 505 
Math N/A NIA 1-megabyte Mode!4 628 5.60 
Error? Write 4,14 7.96 Моде18 М/А МА 
Sine{x) М/А WA Read 348 7.42 Мода 16 630 557 
Error уе ———— УСА: 
e" NIA М/А LJ index: 1.77 1.19 Mode18 661 МА 
Еж Mode19 379 МА 
---------------- Hercules М/А МА 
Index: М/А М/А Es. КЕ 
9 index: 1.43 1.38 Г] 
NiA=Not applicable. CPU 
| All limes are in seconds Figures were generaled using Ihe BOBA/BOBA CONVENTIONAL 
versions (1.1) of Small-C. BENCHMARKS 
? The errors for Figaling Pont indicate the dillerence between expected and Compaq Ogivar FPU 
actualvalues, correct to 10 digits or rounded to 2 digits. LINPACK 411112 383561 LE] 
* Times reported by the Hard Seek and DOS Seek pretor mulliple seek LUvermere L қ | 
operations (number of seeks performed currently set 100) M 00р Disk ШО 
* Read and wrde times lor Ей ШО are in seconds per БАҚ byles. (MFLOPS) NA 0.01 
* Fox tha Livermore Loops and Dhrystooe tests only, higher numbers mean Dhrystone (MS C 5.0) 
tasler performance (Ohry/sec) 2557 2750 Video 


For в full deschippon of ай the benchmarks see "lorroducing ihe New BYTE Benchmarks,” June 1888 НҮТЕ 
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CD-ROM/WORM 


ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE 
ОНИ 42214 OFFERS 


eference uot 
coe "d Technica Reference Set . 
- + Eectroic Ercyclopedla . 
- Merosoft Bookshel? or POSG Lbrary 


CO-AOM SOFT а 
Dod Engeh Octorey iss ш „ЕЛ $945 
Comstock Stock Photography On CD . 


445 
ducerp Public ware for the Мс... Ld drj 5175 
Ihe New Grolier Electronic Encycionedig _........, E 


McGraw HR or Впокелеї о" POSG [Add $25 гіне. 


Geavaon US. Anse ad Manner 


[TOLL FREE ORDER LINE > BOO-MEGABYTe 652275: 


COAOM and WORM DRIVES _ 


Hitachi S095 Extera СО-АОМ Drive with Audo .... 
15035 with Oigita Aude Output end CO-Canose . 
Ниве 35005 internal Чё Helght CO-ADM Orve жі. 
EE is pde . 
Maxtor BOO MB WORM Drive 

Portate 288 with CO-FOM Drive and Hard Disk _ 


f СО-Реу Па роо щил то елиш ue еш тн 5 эд Ша тшм 


CL-Pey6aroer $5149) Save Тәке ш CD-Pury гад the су tU геге Тай 
» prts em en ado CD шо wn Uebween Cem 
UO-A OF ie 191491 Аа сгваша оба feos @ rur 200 COS 
Akte үзі t sure а pelmet (Жұ sed ete io tach dek 
Aamo micas: 2 00% Слеза ЫҢ» оған eco 


ct Disk Products | НТЕАНАПОНАЕ ORDERS А SPECIALTY 


ki Agents 
Ша а Frio ETIFE aia 
чай ME 5 ery" Ws oun афв 
г n 
wn Куе, Victoria 31018 (OCH ТЕР 
. 3m. (680-8826) Tat. 93-87-5833 В eatin 


When professional FORTRAN programmers develop or port 

large programs they use Lahey's F7?L-EM/32 and F77L-EM/16, 

PC Magazine s 1988 Technical Excellence Award Winners. 

FTiL-EM/32 is а fast 32-bit protected-mode compiler that 

accesses up to 4 gigabytes of memory on 803865. F77L-EM/16 

gives 80286 users the power to create 15 megabyte programs. 

These protected-mode FORTRANS include the features thal т 

һауе made them, and our ЕТТІ, апа Lahey Personal W IN М ЕК 

FORTRAN, market leaders: full ANSI 77 Standard, VAX and ЕДІЛ 
| ттт лыг 


пты: 3 


ІВМ VS extensions, fast compilation, comprehensive 
№ ag л мы 


diagnostics, and a powerful debugger. 


ALG, 


When people talk about FORTRAN 1; Lahey 


the name mentioned most often is 


Contact us lo discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. РО. Box 6091, Incline Village, МУ 89450 
Те! (702) 831-2500 FAX: (702) 831-8123 Тіс 9102401256 
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that can power the unit for about 50 
minutes. 

The motherboard can hold as much as 
2.6 megabytes of memory. Machines 
sold with less than the maximum are not 
field-upgradable; you must return the 
machine to the factory. Alternatively, 
you can install a 1-megabyte or 2-mega- 
byte expansion card, but this means you 
give up use of the expansion slot. 

The carrying handle runs the full 
length of the machine and is comfortable 
if you don't have to carry the computer 
for an extended length of time. An op- 
tional carrying case is available. Like the 
SLT/286, the Ogivar 286 weighs in at 14 
pounds. 


LCD versus Plasma 

The SLT/286 display measures 10 inches 
diagonally and has the standard contrast 
and brightness controls. Attaining a suit- 
able display angle is easy because the 
hinge rotates smoothly through a full 
180 degrees. The surface of the display is 
highly reflective, so glare could be a 
problem; however, its smooth rotation 
makes it easy to compensate. 

You can set the SLT/286 up to display 
dark characters on a light background or 
light characters on a dark background. 
The default is light on dark, unfortu- 
nately, there is no simple way to alter the 
default values without going through the 
setup program and rebooting. The ma- 
chine does not provide any warning if 
youclosethe display without turning off 
the power. 

The color of the display resembles tie- 
dved denim; intensity varies in different 
portions of the screen. You can compen- 
sate for (but not eliminate) those varia- 
tions using the contrast and intensity con- 
trols. Although noticeable, the problem 
is not hard on the eyes. 

Compaq supplies a utility for mapping 
colors to intensities; the program can be 
used from the command line or loaded as 
a TSR program. Although no commer- 
cia] software presently supports it, the 
SLT/286 can display 16 shades ina CGA- 
style 320- by 200-pixel mode. However, 
only eight shades are available in the 
high-resolution VGA modes. 

The SLT/286 has an external analog 
УСА port that drove an NEC MultiSync 
monitor without problems. A pair of hot- 
key combinations let you switch between 
the LCD and the external monitor. 

The Ogivar plasma display measures 
10 inches diagonally and is quite legible, 
with a resolution of 640 by 400 pixels. 
Basically, it provides EGA compatibil- 
ity; the 50 extra scan lines (standard 

contin 


1024X768 IBM COMPATIBLE VGA VIDEO CARD 


ТМ 


Yis the Phenomenal VGAWONDER does it all at IBM Hardware level ® 
compatibility with automatic monitor detect and no dip switchesor 

jumperstoset. A HOT CARD for the 286/386 POWER USER with AUTO 

BUS DETECT for 8 or 16 bit slots, running with 2 16 bit datapath with 

1:1 interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 

that ALL software and operatingsystems designed for IBM systems will 


run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MULTI- | 
FREQUENCY MONITORS. Although these features are expected from TECHNOLOGIES INC. 
ATI they are NOT AVAILABLE from other manufacturers. EGA on all Technology you can Trust 


monitors including RGB & TTL means a perfect card for 
networks. MOUSE ON BOARD! ATI built the mouse right 
into this one, why not? No extra charge! VGAWONDER 
is available in both 512K and 256K Versions. Ask your 
dealer for more information. 


ATI Technologies inc. 
Canada МІУ 352 Telex 06-986640 (AT) TOR) 
Tal: (498) 756-0718. Fax (418) 786-0720 
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АП, VOAWONDER — RTVTechnctogses ine. Miiiimac —NECHom electronica . 
Dv -M ine СЕМ — DigtblPesea ch inc ; 
Tacfmotogy Мс 


Which 
computer 
publication = 
do you find 
most useful? 


According to 5,600 
COMDEX/Fall 
attendees polled 
at the show, 
BYTE is the 

| most useful! 


BYTE РС PC Ме РС PC Computer Any 
Mag Week World World Tech World Mac 
Mag 


үү аге not machine-specific. The 
growing trend towards the use of 
more than one microcomputer | 
standard requires a publication which 
covers them all. There’s only one. 

BYTE. And as the trend continues, the 
need for machine-specific magazines 
diminishes. Go with the trend—go with 


T BYTE i 


One Phoenix Mill Lane 
Peterborough, NH 03458 


182 BYTE - MARCH 1989 


REVIEW 
LAPTOP DILEMMA 


EGA has 350 lines) provide greater verti- 
cal character separation, which enhances 
readability. The extra lines also allow 
for underlined text (standard EGAs do 
not provide the underline attribute). The 
Ogivar 286 has an exiernal ЕСА port; 
unfortunately, the underline attribute 
does not show up on an externa] monitor, 
conirary to what the user's guide states. 

On-screen text can appear "normal" 
(with low and high intensity, as used by 
an application), low intensity only, high 
intensity only, or swapped (low is high, 
and vice versa). You control! those attri- 
butes from the keyboard and define de- 
fauit values using the setup program. 

The plasma display has no gray scal- 
ing, so applications that run in color musi 
map colors lo pixels that are either on or 
off. Ogivar supplies two programs that 
allow palette mapping. Both of these pro- 
grams сап be loaded as TSRs; you сап 
pop up One at any time—even over graph- 
ics programs—to map colors interactively. 
With the other, you specify the color 
mapping on the command line, and when 
you press a hot key, the display hardware 
is reprogrammed to force that mapping. 
This capability is useful after loading an 
application thal sets its own colors. 

Two other utilities let you vary the 
number of screen lines. One limits (Ле 
screen іп 350 scan lines. That's useful, 
because when al] 400 lines are used in 
graphics modes, images designed for 
350-line EGA resolution are stretched 
vertically. A circie, for example, looks 
like an ellipse standing on end. A corre- 
sponding utility restores (ull 400-line 
resolution. 

A push button in the display lets you 
blank the screen at any time, but the but- 
ton's value is questionable: The screen 
remains blank only as long as the bution 
is pressed. The machine does not auto- 
matically shut off when you close the 
cover with the power on. 


Removable Keyboard 
The SLT/286's 82-key removable key- 
board is about three-fourths of an inch 
thick and quite tight (1% pounds). It has 
rubber nonskid feet and levers for prop- 
ping the keyboard up. However, the 
levers have only a single latch position 
that raises the keyboard to a steeper than 
usual angle. Hence, keys in the rows far- 
thes from the palms are higher than 
usual. As with the display, the problem is 
not severe. However, in the propped po- 
sition, the keyboard blocks the floppy 
disk drive when the keyboard abuts the 
system unit. 

АЛ keys have a satisfying feel and an 
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NOW AVAILABLE! 
VGA.8, 8-bit card! 


TATUNG 


We monitor the world. 
in Southern California: (213) 979-7055 
In Northern California: (408) 435-0140 
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electronic click. The Num Lock, Caps 
Lock, and Scroll Lock keys each have an 
LED. The keys themselves are full-size, 
except for the Fn key and the arrow keys. 
Although the keys' spatial arrangement 
is intuitive, their small size makes them 
hard to use. In addition, I occasionally 
bumped the left arrow key with the right 
side of my right hand. 

Unfortunately, the Control key was 
moved from its normal position (оп En- 
hanced keyboards) beneath the Caps 
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Lock key to a point below the А key. The 
result is that you must curve the little fin- 
ger of your left hand inward, beneath the 
palm, rather than outward. It’s not im- 
possible to adapt, but there's no excuse 
for moving a frequently used key to yet 
another position. 

The keyboard also provides an em- 
bedded number pad beneath the 7, 8, and 
9 keys. You access the embedded func- 
tions using the Fn key. The arrangement 
is a little confusing, because some keys 
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have four functions. For example, the 7 
key normally generates 7 and &, depend- 
ing on whether a Shift key is pressed. 
When you press Fn, the 7 key generates 7 
or Home, depending on the state of the 
Num Lock key and the Shift keys. For 
basic cursor movement, І found that 
using Fn (with Num Lock off) and the 
embedded keys is more efficient than 
using the miniature cursor keys. 

Another flaw is that, like the Control 
key, the Fn key is much too small, and its 
location is terrible. There's room for it 
nextto the Control key; since the Control 
key is undersized anyway, why not put 
the Fn key where you can reach it? 


Bilingual Keyboard 

Although the Ogivar 286 performs at 
roughly the same level as the Compaq, 
using it is difficult because of the key- 
board's poor layout. For example, the In- 
sert and Delete keys are inexplicably lo- 
cated to the left of the space bar. The 
cursor keysare arranged in a nonintuitive 
shape that makes them nearly impossible 
to use. An extra key (backslash/vertical 
bar) is located between Enter and the 
quote key, PageUp and PageDown are lo- 
cated right by Enter, but End and Home 
аге in the function-key row. The func- 
tion keys themselves are offset one posi- 
tion to the left from where they're nor- 
mally located. 

There is anembedded numeric keypad 
beneath the 7, 8, and 9 keys; the indica- 
tors for Num Lock, Caps Lock, and 
Scroll Lock are in a row beneath the tilt- 
up display. Other indicators show the sta- 
tus of power, hard and floppy disk drive 
access, and the "non-ASCII" key. The 
latter indicates that the French character 
set is active; a similarly labeled key just 
to the right of the space bar activates the 
French mode. In this mode, pressing the 
? key produces an ASCII character 130 
and, with the Shift key, an ASCII 135. 

You can create other accented charac- 
ters with two keystrokes by pressing an 
accent key followed by the desired vowel. 
This feature is very handy if you work in 
French; if you never do, and you don't 
want to go into non-ASCII mode acciden- 
tally (a likely possibility due to the loca- 
tion of the non-ASCII key), you can dis- 
able the key using the ROM-based setup 
program. 


Disk Drives 

The SLT/286 uses a Citizen floppy disk 

drive and a Conner 40-megabyte hard 

disk drive. Compaq rates the SIT/286's 

hard disk drive as having a 29-millisec- 

ond average access time; the Coretest re- 
continued 
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ported a value of 24.4 ms, а 6-ms track- 
to-track seek time, and a data transfer 
rate of 640K bytes per second. АП three 
figures would be better than average fora 
desktop AT compatible; in a portable, 
they're outstanding. 

А rear-panel port lets you add an ex- 
ternal floppy diskdrive or a tape backup. 
However, the drives are expensive ($275 
for a 5%-inch drive) and require a spe- 
cial external storage module—a $299 op- 
tion. The 40-megabyte tape drive is 
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somewhat more reasonable at 8799, but 
the module is also required with it. In ad- 
dition, the module accepts only one de- 
vice—either the floppy disk drive or the 
tape backup. Optionally, you can boot 
from an external floppy disk drive. 

The Ogivar's floppy disk drive is a To- 
shiba, and the hard disk drive is try Mat- 
sushita. The hard drive has a fast average 
seek time—about 33 ms, according to the 
Coretest. However, its overall through- 
put is a disappointing 166K bytes per 
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Our patented Model 2496 data 


compressing moder was the only 
2400 bps unit included in this 
evaluation of 9600 bps dial modems. 
м it was judged the surprise of the 
t 
Just imagine what our 9600 bps 
modem can do . . . dial data 
throughput up to 38,400 bps. 
What s more, the Теког Model 2938 
also talks to 300, 1200 and 2400 bps 
moderns and fully supports MNP 
Levels 2-6. 
The Telcor Model 2938 outperforms 
any other dial modern in the world, If 
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John Н. Humphrey and Gary $. Smock 


High Speed Modems 
June 1988, Byte Magazine 


you find that hard to believe, prove it 
to yourself, Order a pair at $1195 
аресе and try them for thirty days. 
High speed file transfer software for 
your PC-AT is included, 

Call us toll free in the US, at 
1-800-826-2938. Elsewhere call 
1-508-653-3995. VISA and 
Mastercard accepted, Also available 
through local distributors. 


| TELCOR 

| SYSTEMS 

| CORPORATION 
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second, not much better than ал 8-bit XT 
controller. 

А rear-panel floppy disk drive port 
lets vou add an external 360K-byte 5 4 - 
inch floppy disk drive ($530). Unlike the 
Compaq, the Ogivar 286 doesn't require 
an external storage module. 


Power Concerns 

Compaq provides a number of features to 
help you manage the SLT/286's energy 
store. You can press the front-panel 
standby button to cut off power to the 
SLT/286's major subsystems: CPU/ 
memory, screen, hard disk drive, and 
modem. In standby mode, the power 
LED blinks; you can restore normal op- 
eration at any time by pressing the stand- 
by button again. 

The SLT/286 also provides several 
automatic energy-saving features. One 
will place the machine in standby mode 
if the system has been inactive (і.е., no 
use of disk drives, I/O ports, keyboard, 
or modem) for a preset period of time. 
Another turns of f the hard disk drive if it 
hasn't been accessed recently. Another 
blanks the screen. The time-out values 
for all three energy-saving features are 
defined using the setup program. You 
can also change the values temporarily 
by using a utility program (PWRCON). 
rebooting restores the default values. 

The setup program also allows you to 
determine whether the optional modem 
is to be powered when you boot, The 
PWRCON program lets you turn modem 
power on and off as desired. 

When battery power does start to run 
down, the SLT/286 provides two stages 
of warnings, Low Battery I and II. Stage 
L is initiated svhen approximately 10 per- 
cent of battery power remains; Stage 11, 
when 5 percent is left. 

You can connect the AC adapter while 
the SLT/286 is running, but to switch 
battery packs, you must power down. 
The SLT/286 handles connecting and 
disconnecting the adapter while in oper- 
ation without a hitch, 

Another innovative feature of the 
SLT/286 is the battery charger/AC adapt- 
er. [It switches automatically between 
110- and 220-volt systems, and it can 
"quick-charge" a battery in 1 to 3 
hours. In addition, you can charge the 
nickel-cadmium battery while you're 
working on the machine. 

The adapter's connector is polarized, 
so there is no danger of inserting it into 
the SLT/286 backward. The adapter has 
two LEDs, one indicates when it is con- 
nected to AC power, and the other indi- 
cates when it is quick-charging. 

caniinued 
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Since 1986, the MicroWay Monoputer has 7 ^ y 
become the favorite transputer develop- № * 
ment system, with thousands іп use world- № "° | 
wide. Monoputer/2 extends the original ' '  * 
design from 2 to 16 megabytes and adds а а 
an enhanced DMA powered interface. The Y ^*^ 
board can be used to develop code for i 
transputer networks or сап be linked with other | 
| Monoputers or Quadputers to build a transputer 7 А ! 
| network. It can be powered by the 20 MHz 7414 1 

or 1800 or the new 25 MHz T425 ог T800. 
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Fortran and C Make Porting a Snap! 


Microway stocks parallel languages from 3L, Logical Systems and 
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Rocktield's structural and thermal tinite element package. A single 
T800 node costs $2,000, yet has the power of a $10,000 386/1167 
system. Isn't it time you considered porting your Fortran or C 
application to the transputer? 


шге” Quadputer 


[et Mainframe Power 
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MicroWay's Quadputer is the 

most versatilé multiple transpuler board 

on the market today. Each processor can have 
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or more Quadputers can be linked together with ribbon 

cables to build large systems. One MicroWay customer reduced 

an 8 hour mainframe analysis to 15 minutes with five Quadputers, 
giving him reallime cóntrol of his business. 


For further information, please call MicroWay's Technical Support stat at (508) 746-7341. 


Micro 
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As for battery life, Compaq claims the 
SLT/286 can run for about 3 hours with- 
ош needing a charge. То test that claim, I 
set up GrandView to save to disk auto- 
matically every 5 minutes, and J set the 
disk time-out to ] minute (the mini- 
mum). I was able to use the machine for 
about 2% hours continuously. With the 
modem turned on, battery life decreased 
to about 14 hours. 

The Ogivar 286 is essentially an AC- 
power-only machine. The power de- 
mands of a plasma display prohibit the 
use of a reasonable-size internal battery. 
An external battery pack is available, but 
the price is a daunting 5655. 


Beneath the Keyboard 

The Compaq is built like a Swiss watch. 
All subassemblies fit well and are logi- 
cally integrated into the main chassis. A 
modular design makes servicing (1.е., 
module swapping) fast and easy. 

The chassis is actually composed of 
several modules, each of which consists 
of a printed circuit board encased in a 
lightweight aluminum box. The base is a 
4-inch-thick box that contains the 
motherboard; the disk drives, modem, 
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power module, and memory-slot cover 
all plug into various card-edge and dual- 
row header connectors. 

The motherboard measures about 12 
by 744 inches and occupies most of the 
base surface. It is built almost entirely 
from surface-mount devices; the excep- 
tions are the BIOS EPROMs and the math 
coprocessor socket, which are standard 
DIPs. The CPU is an 80C286, and it is 
socketed. Most of the LSI ICs other than 
the RAM and CPU bear Compaq logos. 

The motherboard in the review ma- 
chine was labeled Rev. G; even so, there 
were three engineering-change jumpers 
and two 4-май resistors hand-soldered 
to the rear side of the board. 

Although the Ogivar electronic subas- 
semblies are well made, mechanical inte- 
gration is only fair, making this machine 
difficult to disassemble for servicing. 
The Chips & Technologies system-sup- 
port ICs provide memory and I/O inter- 
facing, the BIOS (3.021) is by Award 
Software. 


On the Bench 
The two machines are roughly compara- 
ble in speed; the Zenith SupersPort 286, 


the Mitsubishi 286, and even the 12.5- 
MHz 80386-based GRiDCase 1530 have 
similar performance ratings. 

The Ogivar's raw CPU performance 
exceeds the SLT/286's by about 7 per- 
cent. However, Compaq's high-perfor- 
mance subsystems help balance overall 
system performance. The SLT/286's 
hard disk drive is faster than the Ogivar's 
by almost 50 percent, and that allows it 
to surpass the Ogivar 286 in almost all 
application categories. The disk-inten- 
sive database tests, for example, really 
reflect the low-level disk benchmarks in 
that the SLT/286 is about 45 percent 
faster than the Ogivar 286. In the other 
application-level benchmarks, the two 
machines were nearly identical, but be- 
cause of the SLT/286's better disk drive 
performance, its overall application in- 
dex was about 13 percent better than the 
Ogivar 2$6' s. 


Compatibility Testing 

I successfully ran the following software 
packages on both machines: SideKick 
1.56b, PCED 1.01а, AutoSketch 1.01, 
Fastwire II, WordPerfect 5.0, WordStar 
5.0, Lotus 2.01, VP-Planner 1.0, Turbo 


Only one supplier of color monitors offers the widest 
алы of features and operating flexibilities in che marker 
today. 

That company is Mitsubishi Electronics. 

Mitsubishi? delivers the reliabiliry and performance 
that can meet your color information display requirements 
today as well as tomorrow. Larger screen sizes, truer colors, 
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with the resolution and size to fit your specific needs. This 
includes the Diamond Scan Series of 14“, 16" and 20” auto- 
tracking monitors, some with microprocessor-enhanced 
programmable display settings. All at very competitive prices. 
To get a clear view of monitor quality and value, iook 
to Mirsubishi. 
For producr information or nearest authorized 
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Pascal 4.0, Procomm Plus 1.1А, and 
Ken Skier's No-Squint Laptop Cursor 
1.09, I also ran Windows 286 version 
2.1, with PageMaker 3.0 and Designer 
1.2, without problems on the Сотрад. 

I was able to successfully install and 
run IBM's 08/2 1.1 (Presentation Man- 
ager) on the Compaq; of the four AT 
compatibles that 1 happened io have in 
the office at the time, it wasthe only one 
that would run PM. I got an error mes- 
sage about the COMI: serial port not in- 
stalling, but a Microsoft Serial Mouse 
worked fine from that port. There was 
not enough memory on фе Ogivar to run 
PM or Windows. 


User’s Perspective 

The Compaq SLT/286 comes closer to 
my idea of perfection than any other bat- 
lery-powered portable on the market. Al- 
though the display doesn't have as much 
contrast as a real CRT, it's good enough 
to work on all day without eyestrain. The 
screen is legible in bright sunlight and in 
a dark room. The cight-level gray scaling 
allows you to run software set up for a 
color monitor without fiddling with a 
mapping utility, and that's a real plus. 


and optimum resolutions make your work сазег--а far 


Whether A =. requirements call for fixed-frequency 
rds, like EGA and VGA, or multiple- 
quency performance, Mirsubishi has the color monitor 


Mitsubishi Electronics sales representatives, plewse call 


1-800-556-1234, ext. 54M. In California, call 1-800-441-2345, 
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However, the Compaq's LCD screen 
has long-persistence imaging, so seroll- 
ing text and moving graphics images 
lenve a trail. That can be bothersome— 
for example, if vau're used to reading in- 
formation coming by modem from an on- 
line service. 

The plasma display on the Ogivar is 
readable in almost any light, but you are 
limited to monochrome EGA operation, 
although you can experiment with color- 
mapping utility software. 

The Compaq's keyboard has a few 
flaws, but they're tolerable, The Ogivar 
keyboard has major flaws that are really 
a pain. However, the Ogivar does make 
working in French painless. 

The SLT/286's automatic drive time- 
out saves battery power, but it can be 
frustrating to wait for the disk to come up 
to speed every time you save your work. 

Compaq s documentation is typically 
well done, with lots of illustrations and 
clear explanations. Ogivar's documenta- 
tion is not as extensive or as polished as 
Compag’s. It covers only the basics, and 
it lacks an index. 

The base price for an SLT/286 with a 
40-megabyte hard disk drive is $5995; a 
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similarly equipped Ogivar 286 costs 
$4995. By contrast, the comparable Ze- 
nith SupersPort 286 costs $5599. The 
SLT ‘286 outperforms both machines, 
and it has the advantage of battery power 
and a much better screen (the Zenith pro- 
vides only CGA compatibility). 

A fully expanded SLT/286 with a 
modem, a math coprocessor, maximum 
memory (3.6 megabytes), and ап expan- 
sion chassis costs more than $10,000. 
However, the machine could do double 
duty on the desktop and in the field. 

Both machines have camparable per- 
formance. In terms of overall quality, 
the Compaq SLT/286 holds the edge over 
the Ogivar 286. In terms of price, the 
Ogivar 286 takes the lead. Deciding be- 
tween the Әріуат and the Compaq comes 
down to whether you prefer an umbilical 
cord to AC power or if you want your 
computing on the go. № а 


Jeff Holtzman owns Publishing Con 
cepts, a firm that specializes in evalua- 
tion, verification, and documentation of 
high-technology products. He lives in 
Ann Arbor, Michigan, and can be 
reached on BIY c/o "editors. "' 
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Life is one long—usually frustrating—search for the highest 
possible performance at the best possible price. 

Fortunately for FCC-approved ХТ® АТФ and 586" bare-bone 
systems, as well as a full line of motherboards and add-on cards, 
your search is over. You've found DTK. 

DTK's high-performance boards collectively enjoy a reliability rate 
of 99.5%. Because theyre manufactured to exacting quality control 
standards, then individually burned-in for 24 hours. 

Which is why OTK products are exceptionally popular. This 10 MHZ 
XT motherboard, for example, already has over 200,000 satisfied 
customers worldwide. And it's just one of our 
success stories. 

Contact the OTK office nearest you. We'll 
send you information on aur full line of 
quality computer boards and systems. 
And show you how affordable the 
price of high performance can be. 


See us at CeBIT 
Hall 6, Stand С 06 
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HARDWARE REVIEW 


Advanced 
Floppy Disk 
Drive Controllers 


Extend the versatility 
of your computer 


Jeff Holtzman 


From left to right: Omni-Bridge, Mux Card, 
and CompaucCard 1. 


ow do you share information 
stored on incompatible disk 
formats? For occasional use, 
transferring files via an RS- 
232C hookup suffices, but for everyday 
use, you'1] мапі to instal] in your PC a 
floppy disk drive for each desired disk 
format. Doing so with a modern 80286- 
or 80386-based IBM PC AT compatible 
тау be as simple as installing a new disk 
drive and running your machine's setup 
utility. It's not so simple, however, with 
older PCs, XTs, or compatibles based on 
the 8088. One solution is to install an ad- 
vanced floppy disk drive controller card. 
For this review, 1 looked at the Sysgen 
Omni-Bridge, the MicroSolutions Com- 
patiCard I, and the Manzana Mux Card. 
All thesecards offer increasex versatility 
for the older PC. Each board has certain 
advantages and disadvantages. Their fes- 
tures arc summarized in table |. 


Upgrade Path 

To add a new drive type to an older XT 
comparible, you must add the new or sec- 
ondary controller, select nonconflicting 


ПО port addresses, install a device 
driver, and upgrade the DOS version for 
your system. 

I installed the Sysgen Omni-Bridge 
and the MicroSolutions CompatiCard I 
as secondary controllers and connected 
both 1.2-megabyte (Fujitsu) and 1.44- 
raegabyte (Manzana) drives to each. As 
part of the testing procedure, I installed 
and ran al) the cards in both an AST Рге- 
mium/286 and an ІВМ PC XT, both run- 
ning PC-DOS 3.3. 

Unlike the others, the Manzana Mux 
Card is not a disk drive controller, but a 
bus multiplexer with simple logic (gates 
and latches) that allows you to connect 
more than two drives to a single floppy 
disk drive controller. It has limitations: И 
cannot control 1.2-megabyte drives, and 
it can control only 720K-byte drives on 
XT machines. 

In both machines, I connected the 
Mux Card to the pre-existing controllers: 
a Western Digital combined hard disk/ 
floppy disk drive contraller in the Pre- 
mium/286, and a generic multi-I/O card 
in the XT. 

I had no trouble formatting and using 
bootable high-density -inch and 5'4- 
inch system disks using DOS's native 
FORM AT/S command with both the 
Omni-Bridge and the CornpatiCard. 
After some initial setup difficulties, I got 
the same results with 720K-byte disks on 
the XT and 1.44-megabyte disks on the 
Premium/286 using the Mux Card. 

АП three boards are half-length and fit 
into either an 8-bit or a 16-bit bus slot. 
Each ís built using traditional DIP tech- 
nology; all three exhibit high-quality 
components and workmanship. The Sys- 
gen card had one engineering-change 
jumper soldered to two pins of an IC on 
top of the board. 


MicroSolutions CompatiCard 1 

The CompatiCard 1 is the most versatile 

floppy disk drive controller on the mar- 

ket. At $175, it’s also rather expensive, 
continued 
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ADVANCED FLOPPY DISK DRIVE CONTROLLERS 
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CompatiCard | Omni-Bridge Mux Card 
Type Advanced floppy disk drive Advanced floppy disk drive Floppy disk drive rnultiplexer 
controller controler 
Company MicroSolutians Computer Products — Sysgen, Inc Manzana MicroSystems 
132 Wast Lincoln Hwy. 556 Gibraltar Dr. P.O. Box 2117 
DeKaib, ІІ 60115 Milpitas, Cà 95035 Goleta, CA 93118 
(815) 756-3411 (408) 263-4411 (805) 868.1387 
Features As many аз lar internal drives in Allows you to add one or two Runs one or two 1,44-megabyte 
360K-Dbyte, 1,2-megabyte, 720K- drives in any loórmatinternaly, and — drivesoffan existing AT controller 
byte, and 1.44-megabyte formats опе су two externally 
Size Half-length Halflength Half-length 
Hardware Needed B-bit or 15-bit siot and cables B-bil of 16-bit slot and cables В-ы! or 16-bit slol and floppy disk 
drive controller 
Software Needed DOS 33 or higher for best DOS 3.3 or higher lor best DOS 3.3 of higher іст best 
performance performance perlormance 
Options CompatiCard il: $125 Internal 1 44-megabyte drive: 3rd Internal (720Қ-Буге) drive: 
MatchMaker. $149 $250 $299 
Macintosh external drive, $239 8andge-Tape $695 ard Internal Plus (1.44-megabyie) 
drive: $340 
JFIVE.SYS software: $75 
Documentation 35-page bookiet 44-page booklet 60-раде booklet 
Price Adapter card with software: $175 Adapter card with software: $95 Adapter card with cables 
(cables extra) (cables exira) and software: £70 
іпдшігу 855. inquiry 856. Inquiry 857. 


Table 1: Each advanced floppy disk drive contraller or amitiplexer can handle 
а specific number and variery af floppy disk drives. 


5%-inch 


360K- 


Mux Card Мо 
CompatiCard | Yaa 
Omnl Bridge г Yes 


= Ому n AT of with high бөгейу controller in ХТ. 


but you get what you pay for. The Com- 
patiCard accepts eight types of drives— 
four types of 5 44-inch drives, three types 
ОЗУ тен drives, and 8-inch drives. All 
standard IBM formats are supported, as 
are several proprietary formats. 

The CompatiCard lets you install up to 
four drives, each of which can be of any 
supported type. Appropriate connectors 
are supplied so that up to four drives can 
be installed internally; a standard 37-pin 
D connector provides for one or two ex- 
ternal drives. 

You can install the CompatiCard as 
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34-inch 


ВАМ 
(bytes) 


Max no. 
of drives 


1.2-Mb 720K- 1.44-Mb int. Ext. Total 
byte 


used 


your primary floppy disk drive control- 
ler or as a secondary controller. In fact, 
you could install as many as four Com- 
patiCards in a single PC, providing a 
total of 16 disk drives. 

To install the CompatiCard, you set 
two jumpers that determine its ПО port 
addresses, and then connect cables from 
your drives. The card provides both an 
edge-card connector and а 34-pin dual- 
row header strip to connect drives 0 and 
l, Another header strip allows connec- 
tion to drives 2 and 3; that strip is wired 
in paralle] with the external! D connec- 


tor. Last, you insert the card into a va- 
cant slot. 

If the CompatiCard is the primary 
controller, and if your BIOS supports the 
format of your new disk, installation is 
complete. Otherwise, you'll have to alter 
your CONFIG.SYS file so that DOS will 
load a device driver. 

You use CCDRIVER.SYS to specify 
the address (0 to 15), the type (0 to 7), 
and, optionally, the step rate (1 to 32) of 
each drive attached to ihe CompatiCard. 
So, to add 1.2-megabyte (type 2) and 
|.44-megabyte (type 7) drives, I used 
DEVICE =CCDRIVER.SYS/6,2/7, 7. 

If you use DOS 3.2 or higher, and if 
DOS's DRIVER.SYS and CCDRIVER 
,SYS are located in the same directory, 
CCDRIVER.SYS will toad DRIVER. 
SYS and use it to process requests from 
the DOS disk-manipulation programs 
(e.g., FORMAT). Otherwise, you'll 
have to format disks with CCFORMAT. 
COM, and the other DOS programs 
(e.g., COPYDISK) may not work. The 
two drivers together occupy just under 
[2K bytes of RAM. 

The CompatiCard's documentation 15 
brief but logical. If you comprehend the 
basic issues, the documentation is suffi- 
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Your adventure begins with Module 1 


With your first module, you'll use 
the latest digital integrated circuits to 
build an oscillator circuit that demon- 
strates digital signals— verified visu- 
ally by the flash of light emitting 
diodes (LEDs). 

You'll learn concepts бұда 
to all electronic circuits. With the first 
module, you will be able to identify the 
major passive components like resistors, 
capacitors, inductors, diodes and trans- 
formers, and active components such 86 
transistors and integrated circuits. 


Fach module adds more to your 

expanding knowledge of the new 

electronics. You'll cover every important 

subject in contemporary electronics: 

* Digital logic 

* Digital gates (ТТІ, CMOS, ECL, 
NMOS) 

* Flip-flops, counters, and registers 

* Op-amps and applications 

* Power supplies (plus IC and switching 
regulations) 
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ADVANCED FLOPPY DISK DRIVE CONTROLLERS 


Floppy Disk Drive Problems 


F our types of floppy disks and four 
corresponding disk formats are 
commonly used in the IBM world: the 
360K-byte and 1.2-megabyte 5 М -іпсћ 
formats, and the 720K-byte and 1.44- 
megabyte 34-inch formats. For either 
disk size, it is impossible to read the 
high-density disks in the low-density 
drives. In the other direction, although 
it’s possible to read from and write to a 
360K-byte floppy disk in a 1.2-mega- 
byte drive, the results are unreliable; 
you can, however, reliably read from 
and write to a 720K-byte disk in a 1.44- 
megabyte drive. 

So, to read all four types of disks, you 
really need three disk drives: 360K- 
byte and 1.2-megabyte іп the 5X -inch 
size, and 1.44-megabyte in the 34-inch 
size. But, depending on the type of PC 
you have, adding disk drives may not be 
simple. 

As you might expect, there are two 
types of problems: software and hard- 
ware. You can resolve software prob- 
lers by adding a new BIOS, а new ver- 
sion of DOS, a device driver, or some 
combination thereof. Hardware prob- 
lems can be resolved by substituting a 
new floppy disk drive controller for 
your present one, or by adding a second- 
ary controller. 


Software Limits 

Because of the way disk formats evolved 
over time, most PC and XT compatibles 
have built-in BIOS support for only the 
360K-byte and lesser (е.р., 160K-, 
180K-, and 320K-byte) formats. Most 
AT compatibles have built-in support 
for both the 360K-byte and the 1.2- 
megabyte formats; newer ATs also sup- 
port one or both of the 34-inch for- 


cient. Novices, however, may need help. 
I found the company's technical-support 
staff knowledgeable, polite, and easy to 
Teach. 

А stripped-down version of the card 
(CompatiCard IT) is also available for 
$125; it supports only two internal 
drives, but they can be any standard 
type. The CompatiCard П can function 
as a primary or secondary controller. 


Sysgen Omni-Bridge 

The Omni-Bridge is a semi-intelligent 
disk drive controller that can function as 
a primary or secondary controller. И can 


mats. You can determine which formats 
your AT supports by running its setup 
program. 

Even without built-in BIOS support, 
you can install a new-format flappy 
disk drive in an old machine by adding a 
software device driver. DOS versions 
3,2 and higher include a device driver 
called DRIVER.SYS, which supports 
newer disk formats, depending on the 
version of DOS. Most drive vendors sell 
similar drivers, 

There are several disadvantages to 
the device-driver approach, however. 
First, the machine will be unable to 
boot from the drive because it will not 
know how to read the drive until after it 
has loaded the device driver. Therefore, 
a drive without built-in BIOS support 
cannot be installed as drive A. Further, 
the driver eats up precious RAM, typi- 
cally about 10K bytes. On the other 
hand, a software driver can be upgraded 
more easily than а driver in ROM or 
EPROM. 

You may also have to upgrade your 
version of DOS to take advantage of all 
the features of the newly added drive. 
DOS versions under 3.0 support the 
360K -byte and lesser formats, DOS 3.0 
and 3.1 support the 1.2-megabyte for- 
та; DOS 3.2 adds the 720K-byte for- 
mat, and DOS 3.3 adds the 1.44-тера- 
byte format. 

To use DOS's FORMAT, DISK- 
COPY, DISKCOMP, and, in some 
cases, BACKUP and RESTORE pro- 
grams, you have to use a version of DOS 
that directly supports the desired for- 
mat. Generally, however, even witbout 
а higher version of DOS, you'll be able 
to format disks with a special utility 
supplied by the disk vendor, the control- 


control as many as four drives in ali stan- 
dard formats; however, only two drives 
can be mounted internally. 

Like the CompatiCard, The Omni- 
Bridge includes its own on-board LSI 
disk drive-controller IC. In addition, the 
board has an EPROM with part of the 
driver code, The value of this 8K bytes of 
firmware is questionable, however, be- 
cause, even with it, you still have to load 
a device driver that occupies about 10K 
bytes of RAM. If the EPROM contained 
the entire device driver, you could boot 
froma drive not supported by your BIOS 
and save the RAM as well. 


ler card vendor, or a third party. Creat- 
ing bootable system disks may take sev- 
eral steps, however. 


Hardware Limits 

Even with the right software, you must 
also have the right hardware. Standard 
PC and XT floppy disk drive controllers 
are limited to a data transfer rate of 
250K bits per second; this is not high 
enough for the high-density (1.2-mega- 
byte and 1.44-megabyte) formats, 
which require either a 300- or 500-Kbps 
rate, depending on drive speed. The sit- 
uation is somewhat better with AT-com- 
patible disk drive controllers, which are 
designed for all three data transfer 
rates. 

Another variable is the number of 
drives a controller can support. You can 
connect as many as four drives to IBM's 
standard PC/XT floppy disk drive con- 
troller, but only two can be mounted in- 
ternally. Many clone controllers sup- 
port two internal drives and no external 
drives. 

Most controllers (floppy disk drive- 
only and combination hard disk/f loppy 
disk drive) for ATs support only two 
drives. You can add a secondary con- 
troller that uses different ПО ports, but 
a device driver will be necessary to 
communicate with the CPU. 

Cabling may also be a problem. Add- 
ing a secondary or specialty controller 
may require an extra-long data cable, 
and the cables that come with some ma- 
chines won't reach, You may also need 
а Y adapter to supply power to a new 
drive. To avoid disappointment and un- 
necessary delays, make sure you ас- 
quire the appropriate cables when order- 
ing the other components. 


To install the board, you run a setup 
program that shows you how to set the 
on-board DIP switches (cight positions in 
two DIPs); the switches specify drive 
types, BIOS and I/O port addresses, and 
so on. Then you insert the card in your 
PC and run a cable to your drive(s). Both 
edge-card and header strips are provided 
for the internal drives. 

An Install program will modify your 
CONFIG.SYS file, or you can do so 
manually, using information in the man- 
val. After rebooting, the new drives are 
available for use. 

continued 
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ADVANCED FLOPPY DISK DRIVE CONTROLLERS 


Macintosh Disks 


ot only are there four types of DOS 

disks, now there are also Macin- 
tosh disks to contend with. With care, 
it’s possible to transfer PageMaker, Ex- 
cel, and even some text files between 
the two environments without losing any 
essential information. But what do you 
do if you're creating PageMaker files on 
a PC and want to print them at a service 
bureau that accepts only Mac-format 
disks? 


MatchMaker 

One solution is to add an externa] Mac 
drive to your PC. MicroSolutions sells а 
half-lengthcard called the MatchMaker 
($149) that lets you do just that. Match- 
Maker uses its own 1/0 ports and has no 
connection whatsoever with the PC's 
disk drive controller. The card goes into 
an empty 8-bit or 16-bit expansion slot; 
the drive plugs into a 19-pin D connec- 
tor through which it obtains power and 
exchanges data. You also need an exter- 
nal Macintosh drive, of course. 

MatchMaker uses a TSR program 
called MAC.COM that occupies about 
35K bytes of RAM. MAC.COM pro- 
vides a set of DOS-like commands 
(e.g., MCOPY, MDEL, and MRD) for 
manipulating Macintosh disks—those 
with both the flat (Macintosh File Sys- 
tem) and the hierarchical (Hierarchical 
File System) directory structures. The 
Macintosh drive is designated as drive 
M. So, for example, to copy MYPC- 
FILE to a Mac disk, you'd type: 
С>МСОРҮ MYPCFILE M:. Wild 
cards are acceptable in filename speci- 
fications (e.g., MYPCFILE.*). Be- 
cause Macintosh filenames can be 
longer than eight characters and can 
also include illegal DOS characters, the 
program truncates long filenames and 
penerally translates illegal characters to 
an underline character. 

Because the M drive is simulated, it's 
not available to normal DOS commands 
or other programs. So you couldn't do 
this: XCOPY M:*.* C:\MACFILES. 
MatchMaker would be much more use- 
ful if the M drive were accessible at the 
DOS level. 


As with the CompatiCard, the Omni- 
Bridge lets you use DOS's disk-manipu- 
lation programs if you are running DOS 
3.2 or higher. Otherwise, you must use 
OFORM AT.COM. In the latter case, 
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Deluxe Option Board 

Central Point Software (15220 North- 
west Greenbrier Pkwy., Suite 200, 
Beaverton, OR 97006, (503) 690-8090) 
has been selling the Copy II PC Deluxe 
Option Board ($159) for several years as 
a means of backing up copy-protected 
software. The Deluxe version lets you 
use Macintosh disks in an IBM-type 
720K-byte or 1.44-megabyte 3%-іпсһ 
disk drive. 

Yau install the Deluxe Option Board 
between your current controller and 
your disk drive(s). Central Point specif- 
ically warns that some Alps and Mitsu- 
bishi drives cannot read and write Mac- 
intosh disks reliably. If you're in the 
market for a drive, and you're consider- 
ing using її to trade files with a Macin- 
tosh, the company recommends using 
Citizen, TEAC, and Toshiba drives, in 
either the 720K-byte or 1.44-megabyte 
format. 

Next, you load а memory-resident 
program called MCP.EXE that occu- 
pies less than 1K byte of memory. It pro- 
vides а set of commands similar to thase 
provided by MatchMaker (MCD, and so 
on). However, with MCP.EXE, you re- 
fer to a device by its DOS designation. 
For example, MCP MFORMAT A: 
would format a disk in physical drive A. 

Neither product can rename a file ora 
directory on a Mac disk. More signifi- 
cantly, neither deals with the problems 
of data translation. You'll need a third- 
party program to convert WordStar 
files to MacWrite, for example. 

[ used both products over a period of 
several months with varying degrees of 
success. I had occasional problems with 
MatchMaker, it seems that the external 
drive is not well shielded, so it some- 
times picked ир stray electromagnetic 
interference from my NEC MultiSync 
monitor {a veritable "radio station”); 
the effects depended on whether the 
drive was located on top of the Pre- 
mium/286 or beside it (i.e., further 
from the monitor). 

The Option Board also fatled occa- 
sionally, especially when accessing the 
inner tracks. 


other DOS programs (е.р., DISKCOPY) 
may not work correctly. 

The documentation is rather confus- 
ing on a number of points. For example, 
the manual refers to any drive after the 


first two logical drives (À and B) as ex- 
ternal drives, whether they're actually 
installed in the chassis or in an external 
case. This can be confusing. 


Manzana Mux Card 

Manzana sells a number of disk drive 
products, separately and bundled їп vari- 
ous combinations. The core of the line is 
the Mux Card, which lets you add a third 
(and a fourth) drive to an existing floppy 
disk drive controller with support for 
only two, 

Because the Mux Card works off the 
existing controller, it relies on simple, 
inexpensive circuitry, keeping the cost of 
the board (with cables and software) to 
$70. However, the simplicity of the 
board precludes adding any high-density 
drive to an XT-type controller with the 
250K-bit-per-second data transfer rate. 
That means you can’t use this board to 
format 1.44-megabyte disks Іп an XT 
with a standard floppy disk drive con- 
troller. (But you can format 720K-byte 
disks in a 1.44-megabyte drive with a 
standard controller.) 

In addition, you can add a 1.44-mega- 
byte drive to an AT with a standard con- 
troller, but the Manzana hardware and 
software doesn't support 1.2-megabyte 
5'4-inch drives at all. 

For this review, Manzana supplied a 
bundled product known as the 3rd Inter- 
па} Plus. It consists of a Mux Card, а 
1.44-megabyte drive, and a software 
driver called 3FIVE.SYS. (À 720K-byte 
version of the 3rd Internal is also avail- 
&ble.) Each product is sold separately, 
even though the three are bundled, the 
documentation for each is contained in à 
separate booklet, and it's up to you to in- 
tegrate the three, The type in the book- 
lets is smal], dense, and hard to read, and 
the information is poorly organized and 
poorly written. 

Installing the disk drive was simple 
enough, but I had a great deal of trouble 
configuring the card and getting the soft- 
ware to access the drive, and I had to get 
help from the company's technical-sup- 
port iine. Fortunately, the technician got 
me up and running quickly. 

To install this card, you must discon- 
nect your current disk-to-controller cable 
and rewire things so that the Mux Card 
appears between the controller and the 
disk drives (as with Central Point Soft- 
ware's Deluxe Option Board; see the text 
box "Macintosh Disks" at left). The 
problem is that the written description in 
the manual is unclear about which con- 
nector goes where. You must also set a 
number of jumpers on the card, depend- 
ing on the port address it uses, type of 
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cable (straight or "inch-twisted"), and 
30 On. 

Then you install the device driver. 
JFIVE.SYS is available separately; a 
copy of it is also included with each disk 
drive and Mux Card sold by Manzana. 
The driver can function without the Mux 
Card; it would be useful if you were try- 
ing to install a 3'4-inch drive in a system 
running an early version of DOS—one 
without DRIVER.SYS. 

Although I had trouble installing the 
Mux Card, in operation it performed 
flawlessly. 


Formats Galore 

The CompatiCard | is well documented 
and extremely versatile but expensive. 
On the other hand, the Mux Card is quite 
inexpensive, bul it has limitations and is 
poorly documented. The Omni-Bridge is 
in the middle in terms of price, versatil- 
ity, and documentation. 

If you're upgrading an XT-class ma- 
chine, the Mux Card is not a good buy 
because of its limitations. For this pur- 
pose, one of the CompatiCards or the 
Omni-Bridge would be a more appropri- 
ate choice. 

[f you can tolerate the documentation, 
the Mux is à good buy for upgrading an 
AT. Manzana’s bundled price for the 3rd 
Internal is high, but if you're willing to 
do а little shopping around, you сап buy 
the Mux Card from Manzana and a qual- 
ity drive elsewhere and save more than 
$100. 

If you're building a system from 
scratch, want it to be able to read from 
and write to all IBM disk formats, and 
want more than two internal drives, the 
CompatiCard is the way 10 go. 

On an XT, the Omni-Bridge has one 
advantage over the other cards: You can 
connect ome of Sysgen's tape backup 
units to the external DB-37 connector 
and operate it at twice the speed possible 
with a standard controller. 

Cost aside, my personal favorite is the 
CompatiCard. The documentation is 
clear, the card is well designed, and it's 
suitable for use in both XT and AT ma- 
chines. If you've got an XT lying around 
your office unused, you could install a 
CompatiCard in it, along with a drive of 
each type, and then use the machine to 
iransfer files among the different disk 
formats. м 


Jeff Holtzman owns Publishing Con- 
cepts, a firm that specializes in evalua- 
tion, verification, and documentation of 
high-technology products. He lives in 
Ann Arbor, Michigan, and he can be 
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инг. с 
TL intf ?, “ізпазпкшазиккказӛшейлағаза 


- possc 1 


fgeintf (f d2," BYTE малық ара -- — " 1 ^it Ji 


| pristt (142, " 
Іргін (faz, sn”): 
Fprintf if d2," 


ға Do it s 


Іргіз (£42, " = TESTS:S 8" 9: 
printi [Faz - 


if ttadátal0]--.G01)88 Cadata(1]57,01)) 


f'printf (42," Insufficient menory for matrix testvnn" Y; 


else( 


sattijae-adalal81-adata[ i): 
Cprintfifd2,” Matrix: 46.2f seconds 


L 


[printFifdZ," String тоже и”); 
Byte~wide: 46.2f seconds 


Пе,” 


(ВМ AT: 11,691” matting): 


IEN AT: 80.41 ұл ада ЧИ: 


fprintf tfd,” — Word-wide(odd): x6.2f seconds JON AT: B6.41\n",adatalS)); 


Грега (fd7," 


EMEF v2.1 - (c) 1984-1988 by UnderWare, Inc. 


Powerful embedded 
languages offer 
ultimate flexibility 


Jon Udell 


Mord-vide(evyen): z5.2f seconds ПЕН AT: 46.26\n",adatal6)); 


Lime: 69 Сој: 1 5:00 pa 


s software gets more complex, 

it gets harder to create pro- 

grams that will satisfy a di- 

verse group of users. That's 
why 50 many application programs have 
programmable features. But when an ар- 
plication caters to one particularly de- 
manding group of users— program- 
mers—it must offer more than just a few 
programmable features. 

1 looked at four popular text editors 
that do just that —BRIEF 2.1 ($195, 
Solution Systems), EMACS 1.2 (5325, 
UniPress), Epsilon 3.2 ($195, Lugaru), 
and ME 2.1 ($89, Magma). These edi- 
tors are specialized for programmers 
editing source code, and that means 
they're line, not paragraph, oriented. 
They all run on a standard IBM PC or 
compstible; EMACS needs at least 384K 
bytes of RAM, and Epsilon, ME, and 
BRIEF will run in 256K bytes. And 
these text editors let you customize them 
in nearly limitless ways. 

Each of them manages the complexily 


of customization by dividing itself into 
the kernel and user layers. The kernel is 
the executable file you run from the DOS 
command line. It manages machine re- 
sources, implements basic operations 
involving files, buffers, and windows, 
and supports the user layer. The user 
layer is a set of files containing code writ- 
ten in the editor’s extension language and 
executed by the kernel. It implements key 
bindings, search-and-replace protocols, 
and language-sensitive modes. 

This layered architecture has two 
benefits. You're not stuck with the de- 
fault user interface, and to the extent that 
it's implemented in the user layer, you 
can change it. You can also add powerful 
new features to the editor. 

Of course, you can' change every- 
thing. Far example, a kernel might nat 
support virtual memory or limit lines to 
a certain length. Table 1 lists some 
kernel-leve] characteristics of the four 
editors. One major difference is the way 
each editor implements an edit buffer. 
Ап editor that follows the EMACS tradi- 
tion—like UniPress EMACS and Epsi- 
lon—views a buffer as a one-dimensional 
array of characters. Other editors, in- 
cluding BRIEF and ME, represent a buf- 
fer as a two-dimensional array. 

That distinction has several ramifica- 
tions. With the one-dimensional scheme, 
row and column coordinates aren't 
readily available, so EM ACS and Epsilon 
report the current position in a buffer asa 
percentage of the buffer's total size. It's 
the reverse with the rwo-dimensional ap- 
proach. The absolute index into the buf- 
fer isn't at hand, but row and column co- 
ordinates are, so BRIEF and ME report 
these. 

On balance, | prefer the latter ap- 
proach, because two-dimensional repre- 
sentation is useful for operations on 
rectangular regions. BRIEF and ME 
support rectangular cut and paste, for ex- 
ample, while EM ACS and Epsilon don't. 
The one-dimensional method has advan- 

eaninued 
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Table 1: Kerne! characteristics. 


BRIEF 


Virtual memor y Yes 
Line length 144 10512 
Maximum Mie size 64,000 ines 

| 08/2 version Мо“ 
Horizontal windows Yes 

|! Vertical windows Yes 

Highlight marked repon Yes 
Multiple marked regions Yes 

|, DOS shel Yes 

| DOS butler No 

, Rectangular cut and paste Yes 

| Regular expressions Yes 
undo Yes 


"The manufacturer Says ts Сштегшу workang on an СЕ verson of BRIEF 


EMACS Epsilon ME 


No Yes Yes 
Unlimited Unlimited 512 
Freememory — Free disk Free dsk 
space Space 
No Yes Yes 
Yes Yes Yes 
No No Yes 
No No Yes. 
М Мо Мо 
Yes Yes No 
No Yes Ne 
No No Yes 
Yes Yes Yes 
Yes мо No 


Table 2: Performance characteristics, working with a IUOK-byte file. 


BRIEF 


Head file 
Jump Io end of file 


Scroll to end of hle 
Search to end of file 
White Ме 

Execule lag command 


“Han oii of mamory using a 100K bte iie 


EMACS Epsilon 


13 
0 


Note: Tesis were conducted on a MicroServm ProPiusAT wih 640% bytes af AM anda нтиерай уле Маг drsk гіт, 


tages, too, Since buffers and disk files 
аге similar—they're both streams of 
bytes—you can use EMACS and Epsilon 
to edit binary files (e.g., executables, 
databases, and so forth) in situations that 
would otherwise require a debugger. 


A BRIEF Look 
BRIEF dazzled me with its speed. 
Though it didn't win al! my benchmark 
tests (see table 2), it turned in the best 
overall performance. But what really 
sets BRIEF apart from the others is the 
rapidity with which you can move the 
cursor around in a buffer. The program 
can speed up the rate at which keys re- 
peat; when you hold the key bound to the 
next char function, the cursor flies 
across the screen. It's so fast that] never 
had 10 resort to next, word. 

The program also has a great undo fa- 
сіну, BRIEF's undo stack stores 30 
commands by default, and you can in- 
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crease that number to 300. That means 
you can literally run the editor back- 
ward, undoing the effects of previous 
commands. BRIEF restricts the undo- 
able commands to those that change the 
position in or contents ofa buffer. It can't 
undo operations that change Lhe size or 
lacalion of a window, or switch from one 
buffer to another, but it does maintain 
separate undo stacks for each active buf- 
fer. (BRIEF divides the total number of 
undoable commands among the active 
buffers.) 

If you haven't used a feature like this, 
itl] take some getting used to, Бш you'll 
soon be hooked. It's more than а way 10 
recover from mistakes. As the manual 
points out, the undo stack makes every 
buffer location you visit an implicit 
bookmark. So when you scroll from one 
part of a buffer to another, you use undo 
to get back to your starting location. 

Like ali the editors sn this review, 


BRIEF keeps a circular list of buffers. 
The command edit, next. buffer 
cycles through the list, presenting each 
successive buffer in the current window. 
The command buf. 118% presents the 
whole list. You can select and then edit, 
write, or delete any of the buffers in the 
list. Both functions are located in the 
user layer and rely on primitive kernel 
functions, such as next, buffer, tocom- 
municate with BRIEF's internal data 
structures. 

About a third of BRIEF's commands 
are implemented that way—as user-layer 
code that calls primitive kernel func- 
tions. The rest of the commands hook di- 
rectly into the kernel. For example, the 
next word command resides in the user 
layer and uses the kernel function next 
_char to do its work. But next. char is a 
command, too. You call it by pressing 
the key to which it’s bound (by default, 
the right arrow) or by naming it at the 
BRIEF command prompt. From the 
user's perspective, there is no difference 
between commands implemented in the 
user layer and those impiemented in the 
kernel. 

Fetching files into buffers is some- 
thing you do often enough to have an effi- 
cient scheme for doing it. BRIEF cuts 
down considerably on the keystrokes re- 
quired to fetch a file, When it prompts 
you for a Filename, you type the first few 
characters of a name and then press rhe 
tab key. If the partial name is enough to 
uniquely identify a file in the current di- 
rectory, BRIEF automatically completes 
it Otherwise, BRIEF displays a menu of 
files whose names begin with the charac- 
ters you've typed, so you just point and 
Shoot. 

Because BRIEF keeps a record of the 
responses te all its prompts, you can re- 
call a previous response to the filename 
prompt without having to retype jt. This 
is usefulif you need to retrieve a file that 
you've already viewed before. The code 
that supports this behavior resides in the 
user layer. It's a well-developed package 
called the Dialog Manager, used most 
prominently by BRIEF's help facility. 
BRIEF's authors recommend that any- 
one writing a user-interactive extension 
to BRIEF should use the Dialog Man- 
ager, to save time and to maintain the 
look and feel of the core program. 


EMACS from UniPress 

EMACS was the slowest of the four edi- 

tors. Because UniPress EMACS began 

life as a Unix program running on large 

machines, it hasn't had the kind of exten- 

sive Intel CPU-specific performance 
continued 
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BRIEF 2.1 EMACS 1.2 Epsilon 3.2 
Type Extensible text editor Extensiblelexi editor Extensible text editor 
Company Solution Systems UniPress Software Lugaru Software Lid 
541 Main St, Sute 4 10 2025 Lincoln Hwy 5843 Forbes Аме. 
South Weymouth, МА 02 190 Edison, NJ 08817 Pittsburgh, РА 15217 
(617) 337-6963 (201) 985-8000 (412) 421-5811 
{800} 821-2492 
Format Two 360K- byte 5¥-iach Two 360K- byte 514-4леһ Two 360K-byle 54-inch 
floppy disks ог one 3'44nch floppy disks floppy disks or ong 31/2-inch 
floppy disk Наору disk 
Hardware Needed IBM РС or compatible with atleast ВМ PC o compatible with 384K ВМ PC o compatible with 256K 
192K bytes of RAM and a floppy byles of RAM and a floppy disk bytes сї RAM and а Порру disk 
disk drive drive (a hard disk dree is dive (a hard disk drive is 
recommended) recommended) 
Software Needed MS DOS 2.0 or higher MS-DOS 2.0 or higher MS-DOS 20 or higher 
Language C, Assembly, BRIEF Macro C С 
Documentation 186-раде user's guide, 134-раде generic user's guide, 198.page reference manual 


215-page macro language 


reference, quick reference 


Price $195 
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tuning that programs born on the PC get. 
It's also the only one that doesn't imple- 
ment virtual memory (though its Unix 
incarnation does), so buffer space is 
limited to about 100K bytes, On the other 
hand, it's the most widely available pro- 
gram: It runs on dozens of machines 
under a variety of operating svsterns, іп- 
cluding DOS, VMS, and many f lavors of 
Unix. 

While no speed demon, the program 1$ 
a faithful implementation of EMACS as 
it was originally conceived by Richard 
Stallman at MIT. That means you get a 
set of default key bindings that you may 
be tempted to change but probably 
shouldn't. In an EMACS editor, you сап 
do almost everything you need without 
moving either hand away from the home 
row. For example, the commands 
forward-character and backward- 
character are bound to СІГІ-Ғ and Ctrl- 
B, respectively. 

All the EMACS commands flow from 
the Ctr] (or Alt) keys, often in multiple 
combinations (e.g., visit-file is bound 
to Curl-X/Ctrl-¥). That seems bizarre at 
first, but once you get used to it —partic- 
ularly if you're a touch typist—you'l] һе 
amazed at what an efficient scheme it is. 
And since you use the QWERTY keys in 
conjunction with only one or two specia] 
control keys, your editing skills don't de- 
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$325 
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pend оп any particular keyboard layout, 
that's helpful in а heterogeneous com- 
puting environment. 

You can, of course, reconfigure any of 
the editors reviewed here 10 behave that 
way. Since I favor the EMACS key bind- 
ings, I did just that with BRIEF and ME 
(Epsilon already had the EMACS bind- 
ings) What really makes EMACS spe- 
Cial is its help system. It stores the names 
of all its commands, along with their key 
bindings, in a table that you access by 
way of the apropos command. The ap- 
горов command prompts for a string, 
then pops up a buffer containing all the 
commands whose names contain the 
string. It’s a quick way to locate com- 
mands that work on windows, buffers, 
words, lines, or files. 

What is particularly nice about apro- 
pos is that EMACS records new com- 
mands—ones you add to the editor by 
way of the extension language—in the 
name table. So the help system automati- 
cally tracks extensions to the editor, and 
you don’t have to remember ta update 
anything. Other useful help commands 
include deserlbe-key. which prompts 
for а key and tells you what command is 
bound to it, and describe-bindinge, 
which produces a complete list of com- 
mands and key bindings. Unfortunatel y, 
UniPress didn't implement a related 


100-page PC-specilic user's guide 


$195 
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command, deseribe-command, which 
retrieves short descriptions of com- 
mands, According to UniPress, DOS 
users can't afford the space to store the 
text database. (Epsilon, however, does 
implement bath apropos and describe- 
command.) 

UniPress EMACS completes partial 
names in a variety of contexts (as does 
Epsilon). As with BRIEF, you can type a 
partial name and view a list of matching 
names. In EMACS editors, the list ap- 
pears as а buffer rather than a menu; you 
keep adding characters to the partial 
name until it's unique. The completion 
facility works not only with filenames, 
but also with commands and system vari- 
ables. However, UniPress EMACS 
doesn't complete buffer names. 


Epsilon: Another 
Implementation of EM ACS 
Of the four editors reviewed here, Ep- 
silon most cleanly separates the user and 
kernel layers. Ali the Epsilon commands 
reside in the user layer; that's a compel- 
ling demonstration of the speed and 
power of EEL, Epsilon's extension lan- 
guage. And Epsilon's implementation of 
EMACS outdoes UniPress's in many re- 
spects: it's faster, offers more features. 
and has greater capacity, 

Only Epsilon supports a DOS process 
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buffer. It not only shells to a spawned 
DOS process—something many pro- 
grams and all the editors reviewed here 
do—bur it also creates a captive DOS 
process within an editing buffer. Тһе 
transcript of your DOS session that accu- 
mulates in the process buffer is a handy 
document; it also simplifies program 
compilation from within the editor. 

Like the others, Epsilon supports lan- 
guage-sensitive modes, When you fetch 
a file whose name ends with ‚с, for ex- 
ample, Epsilon switches to a mode ap- 
propriate to C programming (1.е., it 
indents text as you enter it according to 
one of several popular styles). Epsilon 
doesn't provide more ambitious tem- 
plate-oriented features. For example, 
BRIEF and UniPress EMACS can ex- 
pand an "f" into the template of a for 
construct. І find such features intrusive 
and don't use them, but if vou fee] differ- 
ently, you could easily extend Epsilon to 
provide such behavior. 

Epsilon completes names in every con- 
ceivable context, and when doing so it re- 
quires Fewer keystrokes than does 
UniPress EMACS. But it doesn't attach a 
history stack to each prompt, as BRIEF 
does, and it doesn't provide an undo 
command as BRIEF and, to a lesser de- 
gree, UniPress EMACS and ME do. 
Something that compensates for the lack 


of an undo feature is the kill ring. The 
kill ring is a set of buffers used in a cycli- 
cal manner by successive operations that 
delete text. The buffers in the kill ring 
aren't invisible system-only buffers. Ep- 
silon displays them when you list avail- 
able buffers, and you can visit them and 
retrieve text from them. 

Like the other editors, Epsilon sup- 
ports keystroke macros: sets of key- 
strokes that you record, assign to a key, 
and then play back. It's a handy way to 
autornate little tasks that aren't worth im- 
plementing in the extension language. 
Unlike the others, Epsilon permits you to 
save these recorded sequences directly so 
you can reuse them, (UniPress EMACS 
and ME do this indirectly, by converting 
keystrokes into extension-language 
code.) Epsilon accomplishes that by stor- 
ing keystroke macros in its state file, a 
single file that contains the entire user 
layer along with extensions that you add 
to it. 

One useful command that none of the 
others have is sort-buffer, which, as its 
name suggests, soris the lines in a buffer 
and puts the result іп a new, sorted 
buffer. Another, shared svith UniPress 
EMACS, lets you repeat any command а 
specified number of umes. Called argu- 
ment, this command prompts for a count 
of repetitions and then feeds thal count to 
the next command you execute. 


Magma Software Systems’ ME 

ME has good performance and does 
everything a text editor should. Still, I 
liked it the least. ME has a weak help 
system and very poor documentation—I 
spent a lot more time getling up to speed 
with ME than with the others. Т also 
didn't like the way ME organized its ker- 
nel and user layers. 

The extension-languags packages that 
come with ME aren't integral to the 
product, as they ate with the other edi- 
lors. They demonstrate that you can use 
the extension language to add features, 
but the product itself doesn't rely on the 
extension language. And ihe add-in 
packages have a haphazard feel to them. 
Some the program's author wrote, others 
ME users donated, and many were 
buggy. For example, ME's undo com- 
mand, written in the extension language, 
broke when І remapped the default key 
bindings, since it records keys rather 
than command names, 

Another example illustrates why it's 
important to implement user-interactive 
behavior in the user layer. In ME, when 
you mark a region, it prompts for an ac- 
tion: You can delete, write, or copy the 
region. But because thal behavior inheres 


іп the kernel, you can't change it, so | 
wasn't able to rework the cut-and-paste 
facility to my liking. Primitive, atomic 
operations belong in the kernel; com- 
plex, user-interactive operations belong 
in the user layer. Finally, ME doesn't 
support file-, buffer-, or command- 
name completion, so I had to do a lot of 
typing 10 get things done. 

Setting these caveais aside, ME has 
lots of useful features. Like BRIEF, it 
supports multiple resizable windows that 
can split the screen horizontally and ver- 
tically (Epsilon and UniPress EMACS 
support only horizontal windows), and it 
permits rectangular cut-and-paste opera- 
tions. It's got a good virtual memory 
manager, so you can edit extremely large 
files. 

Like the other editors, it supports reg- 
ular expressions; thus, in search opera- 
tions, you can specify not just a literal 
string, but a wild-card-like pattern, For 
example, the pattern (0-9]* finds a 
siring of digits of any length at the begin- 
ning of a line. Regular expressions are 
slightly less powerful in ME and 
EMACS than in BRIEF and Epsilon. You 
can't form a compound expression like 
[a-2]€[0-9]| [A-Z] ) «, which specifies 
a single lowercase letter followed by 
either a string of digits or a string of up- 
percase letters. ME supports the "|" (or) 
symbol but doesn't let you use parenthe- 
ses Io specify its precedence. BRIEF and 
Epsilon do support this method of group- 
ing Expressions. 

ME shares with BRIEF the ability to 
associate extension-language functions 
with program events. These event hooks 
can activate user-written functions when 
you insert a character into a buffer, press 
Ctrl-Break, or exit ME. 

ME is unique in making available the 
source code for its kernel; that costs an 
additional $100. So in principle, ME is 
the most extensible of all these editors— 
though modifying the kernel is more 
work than you may want to undertake. If 
you're interested, though, you could link 
in large-mode) C functions that, when 
added to a table of functions, appear as 
new primitives in ME's extension lan- 
guage. To be compatible with ME, such 
functions can take only two types of ar- 
guments: integers and strings. 


Using the Extension Languages 
BRIEF and UniPress EMACS base their 
extension languages on Lisp (see table 3). 
They're quite similar to one another, 
though only superficially Lisp-like. The 
languages use Lisp syntax; parenthesized 
prefix expressions of the form (op- 
continued 
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Table 3: Extension language characteristics. 


BRIEF 


String. Іп! 
Yes 


Мо 


erator operand operand ...), and а 
defun (іп BRIEF's case, macro) opera- 
tor to define new functions. But there 
aren't any lists; the only data types are 
strings and integers. You must declare 
variables before using them, and when a 
function wanis to receive arguments, it 
has to call a special function to pull them 
off the stack. 

Both languages support recursion, but 
when I wrote a version of the Fibonacci 
function for each, 1 found that only 
BRIEF ran it correctly. The UniPress 
EMACS extension language, called 
MLisp, failed to evaluate the function's 
arguments properly when it recursed— 


EMACS Epsilon ME 
Lisp C C 
String, int  AllCtypes — String, inl 
Parbal Yes No 
No M No 


Yes Yes 


though it didn't detect a problem—so the 
function returned the wrong answer. 
UniPress acknowledpes the existence of 
Ihis bug. Of course, I wouldn't know just 
where it went wrong if it weren't for the 
superb MLisp debugger, a true source- 
level debugger that traces the execution 
of an MLisp function, shows its effects 
on the current buffer, and prints the 
values of variables. Epsilon has a de- 
bugger also, though one noi quite so 
fancy; neither BRIEF nor ME provides 
one. 

Epsilon and ME use C as the model for 
their extension languages, but there's a 
big difference between the two. Epsi- 


lon's EEL is so close to K&R C that the 
manual sums up the differences in less 
than a page. It supports strings, integers, 
arrays, structures, and pointers, You can 
even use pointers to functions, as the 
implementation of completion іп EEL 
nicely illustrates. The functions that 
complete on commands, filenames, and 
buffer names call the same central func- 
lion, passing pointers to functions that 
explore appropriate name spaces. 

The ME extension language, by con- 
trast, looks like C, but it іѕп C. There 
are just two data types: strings and inte- 
gers. Functions aren't required to de- 
clare the arguments they receive, The 
finclude statement fails when you sup- 
ply a quoted string as you normally do in 
C; ME requires an unquoted string in- 
stead, And the Fibonacci function, 
which Epsilon ran correctly, failed tn 
ME; as with UniPress EMACS, it re- 
turned the wrong answer without any in- 
dication of error. As it turned out, ME 
doesn't support recursion—thaugh I had 
to call Magma to discover that, since 1 
found no mention of the subject in the 
documentation. 
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cation program with the use of a hot 
key. Pop up word processing from 
within your Data Base Management 
program. Go from Lotus 123 to any 
other program and back, all within 
20K of RAM. While using such Take 
Charge! features as a Full featured 
Menu System that enables you to 
run all the software on your PC with 


just one key stroke. A Disk Optimizer | 
to ied up your hard disk. Undelete 
for les accidentally deleted. Format 
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The four editors use four different 
methods of compiling, loading, and 
accessing extensian-ianguage code. 
BRIEF, Epsilon, and ME use stand- 
alone compilers. The EMACS compiler 
is part of the editor's kernel; the 1oad 
function, when first run on a file con- 
taining MLisp code, both compiles the 
source code and loads the resulting ob- 
ject code into memory. On subsequent 
loads, so long as the source code hasn't 
changed, the program skips the compile 


.. 
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and just loads the object code. 

BRIEF's auto..1oad command opens 
a file containing compiled macros but 
doesn't immediately load them; the 
macros іл that file can then load if and 
when they're called. Epsilon's state file 
contains the compiled aggregation of all 
the source files that make up the user 
layer and loads the whole thing at start- 
up. ME and EMACS load compiled cade 
on a per-file basis. 

To test the extension languages, 1 
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created a new command, tag, for each of 
the editors. Intended for use from within 
a buffer containing С source code, tag 
searches for al] lines containing either a 
fdefinesiatement or a function declara- 
поп, puts those lines in a buffer, and dis- 
plays the buffer. I got all four programs 
to work, and the programs are quite simi- 
lur to one another. 

Writing a regular expression that 
would match all lines with function 
declarations—and only those—was the 
hardest part. What finally worked was a 
pattern that specifies a letter, digit, or 
underscore, followed by a string of let- 
ters, digits, underscores, spaces, and 
asterisks (for functions thal return 
pointers}, followed by a left parenthesis, 
а string of zero ог more arbitrary charac- 
ters, and a right parenthesis. I anchored 
the whole pattern to both the beginning 
and the end of the line on which it occurs. 
That pattern appears in each of the pro- 
grams, with minor variations having to 
do with the representation of the begin- 
ning of a line, the end of a line, the any- 
character wild card, and a literal use ofa 
character, such as the asterisk, that 
otherwise has special meaning. 


Putting It All into Perspective 

Text editors, like programming lan- 
guages, stir up a religious frenzy among 
their adherents. That's even more true 
now that 1ехі editors include program- 
ming languages. 

My goal here hasn't been to choose 
winners and losers, but rather to investi- 
gate a representative sampling of a class 
of products—extensible editors—and to 
give you a fee] for what's meant by exten- 
sibility and how you can make use of it. 
The tag command 15 quite useful, and it 
is easy to create. Think about doing the 
same thing from scratch in a standard 
language like C—without all the built-in 
support for windows, buffers, and regu- 
lar expresstons—and you'll begin to ap- 
preciate the power of an extensible 
editor. 

Nevertheless, of the editors reviewed, 
both BRIEF and Epsilon emerge as supe- 
rior products. They're useful right out of 
the shrink wrapper—you don't have to 
extend them to get needed features. And 
as table 2 shows, they're very fast, But 
when you do want ta add a feature, they 
make the job about as easy as it can be. 


Editor's note: Listings of the four pro- 
grams are available in a variety of for- 
mars. See page 3 for details. № 


Jon Udell із a BYTE technical editor. He 
can be reached on BIX аз идей." 


TrueVista™ Videographics Adapters 


We Just Made Choosi 
Graphics Card | 


sing Your 


1M 


NU 


As Easy As 124. 


You've probably seen our TrueVista products, applicationgifom bg to о digital re-press to | 
or you've heard about their powerful features image | ў. 5sing. So now, whether your choice | 
like the real-time frame capture, on-board is an A s platform or the Macintosh? ||, 


"need one source for your graphics 
‘the TrueVista series, The chart below 
25 several key differences in the 


TI 34010 coprocessor, large frame buffer, 
NTSC/PAL compatibility and more. Recently, 
we announced several new products in the 
series, each with unique potential for your 


TrueVista Series 


FEATURES О ен 
Bes иш: a AT 


MAXIMUM 32 bits/pixel 512x512 1024 x 512 1024 x 1024 1024x512. 1024 x 1024 | 
1024 x 512 1024x1024 | 2048x 1024 | 1024x1024 | 2048x 1024 
1024x1024 | 2048x 1024 | 2048x2048 | 2048x1024 | 2048 x 2048 


ADDRESSABLE 16 bits/pixel 

RESOLUTIONS 8 bits/pixel 

VMX EXPANSION [2-oneries | 2-0Меуе | 20е | л | а _ 

“енсе 595 - 54250. $5995. " mu w 


Now There's Software You Can Count On, Too. 


усио 
nee 


To complete the equation, addin STAGE™, With the new members ofthe TrueVista family 
our comprehensive graphics environment for and the release of STAGE, you now have 

the 34010. Since STAGE is host-independent, it everything you need to develop exciting new 
allows you to access the coprocessor directly, products for the next generation of computer 
regardless of the bus. So your program on the graphics. And many applications are already 
AT can be quickly ported to the Macintosh II. appearing to assist you in your immediate 
Customers will not be tied to one platform needs. Contact us to learn more about our 


either, as files and programs will be compatible products or our third-party developer program 
across both hosts. STAGE is currently available and the support available to you. You'll soon 
forthe AT Vista series, and will be available see how you can count on Truevision to 

soon for the NuVista as well. provide all your graphics solutions. 


TRUEVISION: 


7351 Shadeland Station, Suite 100, Indianapolis, IN 46256 |. 800/858-TRUE 


INTERNATIONAL: Canada 416/499-9400 France 33-13-052-6253 aly 39-2-242-4551 Switzerland 411-825-0949 
ИК. 44-1-891-0121 WesiGermany 48-80-612-0010  Other617/229-6900 


Prices божия are U S Dometic БАТОН rani prices, Macietosh bsa registered кетта огАрріе Compete ис Circle 257 on Reader Service Cani 


Ж Trüevigian, Inc. 1888 


bug 
è 
L] 
а ME 
= ы. 
ТҮ и 
о е 
бов оо ТІ. = 
[| 2 oe а BE — - TT 
| == = 
1 1 v “ 
\ аа = p= 
B № и” ' *- = 
| { 
| b - м 
8. : : қ Ме 
64 а ‚Же 3 is ! 
3 есе 1! а. 


в | 
4 


e a 
в = 
Е 
è нк ш 
ов 
а м 


| 75200:20MH2 386 processor, 2 internal IBM™ compatible | 
| | expansion slots, VGA gus plasma display with УСА | 


monitor port, 40MB or 100MB hard dish, 2MB RAM 


standard expandable to МВ, 144MB 32" diskette drive. 


At Toshiba, were not only committed to 
making computers more portable, but also 
to making portables more powerful. 
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improve and refine our machines, weve 
added three new computers to what is 
already the most complete family of truly 
portables available. 


Each designed to be powerful enough 
to take on the increasingly complex tasks 
that face today's sophisticated PC users. 
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12 pounds and which is the fastest battery- 
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And finally, the T5200, which hasenough less and do more. So you can work wher- 
power to replace virtually any desktop PC. ever you want and however you want. 
But we havent just concentrated on All of which might make it ыы 
power апа portability Weve also constantly for some people to | 
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Systat. Because other statistics and 
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graphics packages are not enough. \\ 


Systat now offers more statistical graphics than any other PC or eee 
mainframe package. And we still give you less bulk with more statistics. 


ве 


Statistics Basic statistics, frequencies, t-tests, post-hoc tests 
Multiway crosstabs with log-linear modeling, association 
coefficients, PRE statistics, Mantel-Haenszel, asymptotic standard 
errors Nonparametric statistics (sign, Runs, Wilcoxon, Kruskal- 
Wallis, Friedman two-way ANOVA, Mann-Whitney Ц, Kalmogorov- 
Smirnavy, Lilliefors, Kendall caefficient of concordance)  Pairwise/ 
listwise missing value correlation, SSCP, covariance, Spearman, 
Gamma, Kendall Tau, Euclidean distances, binary simitarities Linear, 
polynomial, multiple, stepwise, weighted regression with extended 
diagnostics Multivariate general linear model іпсішінз multi-way 
ANOVA, ANOCOVA, MANOVA, repeated measures, canonical 
correlation Principal components, factor analysis, rotatians, 
components scores Multidimensional scaling Multiple and 
canonical discriminant analysis, Bayesian classification Cluster 
analysis (hierarchical, single, average, complete, median, centroid 
linkage, k-means, cases, variables Time series (smoothers, 
exponential smoothing, seasonal and попзеазопа! ARIMA, ACF, 
РАСҒ, CCF, transformations, Fourier anatysis Nonlinear estimation 
(nonlinear regression, maximum likelihood estimation, and more). 


Graphics Overlay plots Drivers Гог most graphics devices 
Two dimensional: Error Bars Scatterplots Line and Vector Graphs 
Vector, Dot, Bubble and Quantile Plots Bar Graphs (single, multiple, 
stacked, range} Box plots {single and grouped) Stem-and-leaf 
diagrams Linear, quadratic, step, spline, polynomial, LOWESS, 
exponential smoothing Confidence Intervala and ellipsoids (any 
alpha value) Smooth mathematical functions Rectangular or polar 
coordinates Log and power scales ANOVA interaction plots 
Histograms (regular, cumulative, fuzzy) Stripe and jitter plots 
Gaussian histogram smoothing Scatterplot matrices Voronoi 
Tesselations Minimum spanning tree Maps with geographic 
projections (U.S, state boundary file included) Chernoff faces Star 
plots Fourier plots Pie charts Contour plots on regularly and 
irregularly spaced points Control chants and limits Three 
dimensional; Data plots Smooth function plots Vector plots 
Linear, quadratic, spline, least suares surface smoothing Thraa- 
dimensional type fonts. 


Data Management import/export Lotus, dBase, and DIF 
ев Full screen data editor Full screen text editor Unlimited 
cases Missing data, arrays, character variables Process 
hierarchical, rectangular or triangular files, irregular length records 

Character, numeric, and nested sorts Merge and append large files 

Unlimited numeric and character variable transformations 

Subgroup processing with SELECT and BY Value labels and RECODE 
Statements Macro processor with programming language, screen 
control, file manipulation, applications generation, and report writing. 


— = =з — 1st іп PO WEEK User Satisfaction Poll 
SYSTAT 3 December 5, 1988 


Systat operates on ІВМ PCs and compatibles, MS-DOS and CP/M 
machines, several ІЛМІХ minicomputers, and the VAX/Microvax. 
Menu/windowed Macintosh version also available. Single copy price 
$795 USA and Canada, $895 Foreign. Site licenses, quantity prices 
and training seminars available. No fees for technical support. 
Statistics and graphics available separately. 


For more information, call 312 864.5670 or write Systat Inc., 
1800 Sherman Avenue, Evanston, IL 80201. 


Tho falowing are registered uademarki- CP/M of Digiial Research, Inc. IBM PC ol ВЫ. 
Inc., MS-DOS of Microsoft, lag, Macintosh of Apple Computer lat., UNIX of ATAT and 
VAX af Digital Equipment Corporation. 
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XVT's libraries 
guarantee Mac-to-PC 
and PC-to-Mac 
portability 


Ray Valdes 


n this era of competing graphical en- 

vironments, developers face tough 

choices. Should they commit to a 

particular system—Microsoft Win- 
dows, Presentation Manager, the Macin- 
tosh—or try to construct a portable appli- 
cation that abstracts the properties that 
these systems share? The single-system 
approach is perilous; the multisystem ap- 
proach is safer but terribly arduous. 
XVT (Extensible Virtual Toolkit) 1.1 
from the Advanced Programming Insti- 
tute (API) simplifies the safer course of 
action. 

This $995 product implements а li- 
brary of functions that provide a com- 
mon programming interface across win- 
dowing environments. Initially, ХҰТ 
spans the Macintosh and Windows envi- 
ronments. XVT's author, Marc Roch- 
kiad, intends to port this virtual toolkit 
to other present and Future industry-stan- 
dard environments—notably X-Windows 
and Presentation Manager. 

Some graphical environments, like X- 
Windows and ParcPlace Systems" Small- 
talk-80, are designed to be portable to 
different hardware platforms. However, 
ХУТ is different. It is a thin intermediate 
layer of software that lies between the 
application program and the native énvi- 
ronment. Because this intermediate layer 
relies on the services of the native envi- 
ronment for presenting menus, tracking 
the mouse, and framing windows, appli- 


SOFTWARE REVIEW 


A Virtual Toolkit 
for Windows 


and the Mac 


cations created with XVT have the look 
and feel of applications written from 
scratch for the native environment. API 
provides a sample MacDraw-like appli- 
cation, called XVT-Draw, that illus- 
trates the approach and validates it 
through proof-by-existence. 

XVT provides functions sirnilar to the 
ones provided by the native Mac and 
Windows environments. There are func- 
tions to create and manipulate windows, 
draw graphics objects on the screen, al- 
locate relocatable memory blocks, deal 
with events and messages, put up dialog 
boxes and alert boxes, read and write 
files and directories, wansfer data to and 
from the clipboard, and print the con- 
tents of a window. 

In addition to these functions, ХУТ 
provides applications developers with a 
built-in help subsystem that users access 
through the system menu, and also with 
some facilities for debugging through a 
trace transcript. Other higher-level ex- 
tensions beyond what the Mac and Win- 
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dows environments offer include a font- 
selection menu and support for file 
directories. Table | lists representative 
ХҰТ functions along with their Win- 
dows and Mac counterparts. 

The ХҰТ package comes with two 
disks and documentation. One disk is an 
800K-byte 34-inch Mac disk, the other a 
J60K-byte 5'4-inch MS-DOS floppy 


continued 


AVT Draw runs on the Macintosh 
(above) and on the PC (below). 
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Table 1: Representative XVT functions, along with their Mac and Windows 


counterparss. 


Window 
management 


Mamory 
management 


Events 


Drawing 


Fictures 


Files 


Misc. 


XVT 


new. windaw 
cosa window 
show wines 
5how. window 
set. front. window 
gel client, reci 
юса! global 

set. title 
invalidate, rect 


gallac 
girse 
glock 


guniock 
greallac " 
gsize 


man_event 
xvt internal 


set cur. wiridow 
get. cur. window 
move. to 

draw hine 

draw. arc 

draw. oval 

draw. react 

draw. nia 

draw polygon 
draw, rouncdreci 


picture maka 
picture open 
piclure сіпзе 
Diclur& draw 
picture. free 
риге lock 
риге uniock 


open. file, dig 


gread 
gwrile 


caret. oil 

caret on 
obDecure cursar 
pt іп. rect 

set. rect 

needs update 
olfset_rect 

is rect. ampty 
се rect emply 


Mac Toolbox 


New Window 
CloseWindow 
ShowWindow 
HideWindow 
BringToFront 
GrafPor! data struct 
Local ToGlobal 
GlobalToLocal 
SetWTitle 
InvalRect 
BaginUpdate 
EndUpdate 


NewHandle 
DisposHandie 
HLock, 

handie data struc 
HUnlock 
SetHandleSize 
GetHandleSize 


app event loop 
FindWindow 


SetPort 

GetPort 

MoveTo 

LineTo 
FrameArc,PainLArc 


FrameQOval,PaintOval 
FrameHect,PaintRect 


PaintAre, FiliArc 


FramePoaly,PaintPoly 


ҒгтатеНомпаНесі, 
PantRound 


GpenPiciure 
OpenPiclure 
CloseFicture 
DrawPicture 
KillPicture 
HLock 
HUniock 


SFGetFile 
FSOpen 
FSClose 
FSRead 
FSwrite 


—À 


ObscureCursor 
PlinRecl 
SelAlect 
бесіНесі 
OffsetRect 
EmptyRect 
SatRect 
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Windows 


CreateWindow 
Destroy Window 
Show Window 
ShowWindow 
SernWindowPos 
GetClientRect 
ClientToScreen 
ScreenToClient 
SelWindowText 
invahdateRect 
BeginPaint 
EndPaint 


GlobalAllorc 
GlobalFree 
GlobalLock 


GlobalLin Lock 
GlobalReAlloc 
GlobalSize 


арр Window Procedure 
DispaichMessage 


GetDC, һОС data struct 
hDC data struct 
MoveTo 

LineTo 

Arc 

Elipse 

Rectangle 

Pie 

Polygon 

Нес! RoundHaect 


CreaieBitmaplndirect 
SelectObject 

Пәле десі 
StratchBn 
DeteteObject 
GetBilmapBils 


OpenFile 
OpenFile 
doss 
read 
write 


ShowCaret 
HideCarel 
ShowCursor 
Pinet 
Sethect 
IntersectRecl 
OffsetReci 


GelRHectEmpty 


disk. For version 1.1 of ХУТ, the Mac 
disk contains files totaling 464K bytes, 
in four folders: lib, include, examples, 
and bin. The MS-DOS disk has a similar 
structure, except that there are no direc- 
tories and the files are compressed to fit 
оп the smaller-capacity floppy disk. 

The MS-DOS disk includes a batch-in- 
stallation file and а small decompression 
program that create a directory structure 
on your hard disk similar to the one 
shipped on the Mac disk. The installa- 
tion process is simple enough that you 
can ignore the batch file and do the in- 
stallation manually from the command 
line. That's my procedure with new pro- 
grams so that I know exactly what goes 
where. If you have the Windows develop- 
ment environment installed and know 
how to use it (a prerequisite for XVT), 
none of this will present any problem. 

When installed, the Jib directory con- 
tains the XVT library for your C com- 
piler. On MS-DOS, there is one file, 
XVT.LIB, that is an 87K-byte medium- 
model library file fer the Microsoft C 
Compiler. On the Mac, there are two 
files: a Lightspeed С file and an MPW C 
file (both about 56K bytes in size). You 
link these libraries, along with your reg- 
ular Windows and Macintosh libraries, 
to the XVT applications you write. 

The include directory contains header 
files for your C compiler. There are two, 
and they are identical for the Mac and 
MS-DOS. The principal file is ХҰТ.Н, 
which is about 500 lines long and de- 
Clares the data structures and type defi- 
nitions used by the ХУТ virtual environ- 
ment. In addition, ХУТ,Н has function 
prototypes for all the ХУТ functions. 
That's relatively modest compared to the 
2400 lines of the Windows header and 
the roughly 2000 lines for the Mac head- 
er files in Lightspeed. Like these equiva- 
lenis, ХУТ.Н must be included in all 
program files that interact with the envi- 
ronment. The second file, called XVT- 
MENU.H, contains environment-inde- 
pendent menu definitions. Under MS- 
DOS, the include directory also contains 
header files for the resource compiler. 

The third directory contains smal) ex- 
ample programs, in source code form, il- 
lustrating how to use XVT to accomplish 
typical tasks. The source files are named 
for the function they illustrate: scrolling, 
tracking the mouse, displaying multiple 
windows, selecting fonts, listing a direc- 
tory, and using a clipping region. Each 
cookbock-type example does its job, but 
I wish АРІ had provided more of them. 
Much more helpful would have been the 
source code to a medium-size application 
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Features that say value... 


Economical: $1,000 less than other large format 
plotters. 


Compatible: Operates with all popular CAD 
software supporting DM/PL.”™ 


Multiple Media Sizes as small as 814" x 11" or as 
large as 36” x 48" eliminates the need fora second 
plotter. 


Practical speed you can really use: 10" per 
second assures good drawing throughput while 
optimizing the speed at which most plotter pens 
can draw without skipping. 


Repeatability and Resolution: .004 assures qual- 
ity suitable for the most demanding applications 
including ГСВ artwork. 


Vacuum Paper Hold Down guarantees perfect 
registration. 
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DOTA UN ON KEM CIUMOVOZEF Xc-T)0Tmoour»r 


Unique: X&Y rescaling allows calibration to 
one part in 10,000. Ideal for applications where 
scale is critical. 


CALL NOW AND WELL SEND YOU 
A FREE SAMPLE PLOT. 


(415) 490-8380 Fax (415) 490-3906 


Dealer inquiries invited. 


ZERICON 


40491 Encyclopedia Circle 
Fremont, California 94538 


Madein USA 
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XVT (Extensible Virtual Toolkit) 1.1 


Type 

Portable software development! tool 
lor Macintosh and Windows graphical 
environments 


Company 

Advanced Programming Insitute, Ltd. 
P.O. Box 17665 

Boulder, CO 80308 

(303) 443-4223 


Format 

One 360K-Dyte 5¥e-inch floppy disk 
(ог ІВМ PCs and compatibles) and 
one BOOUK-byle Зу z inch Норру disk 
(for Macs) 


Hardware Needed 

IBM PC or compatible capable oí 
running Microsott Windows, and/or а 
Macintosh 512KE ot higher 


Software Needed 

Рог ВМ PCs and compatibles: 
Windows 2.03 or higher; Microsoft C 5.1 
or higher, and Microsolt Windows 
Software Development Kit 2. 10 or higher 
For ihe Mac: Macintosh System 5.0 or 
higher, Lightspeed C 3.0 or higher 


Language 
С 


Documentation 
60-page Technical Overview 


Price 

$995 (complete package includes both 
Mac and PC versions) 

Programmer s Reference Manual $25 


Inquiry 1064. 


that combines the functions into a whole 
program. APT offers nothing like that, 
although it says it plans to distribute the 
source code to the X VT-Draw sample. 
The bin directory, the fourth and last 
directory, contains two executable files: 
the XVT-Draw example application and 
the Help File compiler utility. On MS- 
DOS, XVT-Draw is 134K bytes in size; 
on the Mac, it is 104К bytes. The Help 
File compiler is of similar size on both 
machines—about 30K bytes. 


Setting Up an XVT Environment 
Installing ХҰТ was a breeze on the Mac, 
and easy on the PC, too—once I had in- 
stalled the basic development tools that 
this product requires, 

Forthis review, І used a Compaq 386 
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with 2 megabytes of memory, a 70-mega- 
byte hard disk drive, and a Micro Display 
Systems Genius full-page display. My 
Мас system is a Mac SE with 4 mega- 
bytes of memory, a Radius 68020 accel- 
erator, a Radius full-page display, and a 
40-megabyte hard disk drive. These 
hardware configurations represent what 
many consider the minimum needed for 
doing serious development work on PCs 
and Macs. Gone forever are the days 
when you could fit a C compiler, text edi- 
tor, linker, debugger, libraries, and your 
source code on a dual-floppy machine 
with 512K bytes of memory. The ХУТ 
package imposes no additiona! hardware 
requirements beyond what you need io 
run the native tool kits. 

ХУТ assumes you bave the standard 
development tools for your particular en- 
vironment. On the Mac, this means 
either Lightspeed C 3.0 or MPW С. I use 
Lightspeed C, and I was up and running 
with no problems. On my MS-DOS sys- 
tem, I used Microsoft C 5.1 and the 
Microsoft Windows Software Develop- 
ment Kit (SDK) 2.03. Installing the 
ХУТ library and compiling and running 
the sample programs were fairly simple. 

For Mac programmers used to the 
purity of one type of screen display, one 
size of memory pointer, one floating- 
point option, and one user interface, it is 
a jarring experience to encounter ihe 
strange world of MS-DOS and Windows. 
There's a gauntlet of irritating and un- 
pleasant experiences to run through as 
you ascend the learning curve. Some 
novice programmers might unfairly as- 
sociate the ХУТ product with these nega- 
tive experiences, but 1 want to emphasize 
that none of this has to do with the qual- 
ity or ease of use of the ХУТ product, 
which is commendabie. 


Using ХҰТ 

Writing an application using XVT is 
much like writing it for the native envi- 
ronment, except that you use the above- 
mentioned header files in place of the na- 
tive headers and you use the XVT library 
in addition to the native libraries. All 
other development tools operate in the 
same way. The only caveat is that, with 
MS-DOS, you have to use the medium- 
model compiler option, 

Native Mac and Windows applications 
are built around а top-level event loop 
that invokes appropriate event handlers. 
ХУТ works similarly, but the event loop 
is buried in the ХУТ library. Applica- 
tions programmers need only supply the 
handlers, a process that's like what you 
do under Windows when you specify a 
WndProe for each class of window. Ac- 


cording to APT, the upcoming version [.2 
of ХУТ will make the buried internal 
event loop accessible to the application 
through an event-hook procedure. 

I compiled and ran all the sample ap- 
plications on both my PC and my Mac. 
Then I combined several of the exam- 
ples—one that featured mouse tracking 
and another that manipulated multiple 
windows—into a single program. Fi- 
nally, I took a toy drawing application 
that I've written for both the PC and the 
Mac and ported it to XVT. Everything 
went smoothly. І should emphasize, 
though, that I'd originally written my 
drawing program in a portable way so [ 
could create both PC and Mac versions. 
А program written specifically for either 
environment would, naturally, be more 
difficult to port to XVT. 


XVT Subsystems 

The services provided by the X VT envi- 
ronment are a blend of those supported 
on the Mac and in Windows, XVT con- 
tains subsystems for event processing, 
memory management, window creation, 
graphics drawing, menu handling, file 
reading and writing, printing, and clip- 
board management. Some of these are 
closer to the Mac in spirit, and others аге 
closer to Windows, 

The memory management subsystem 
is philosophically closer to. Windows 
than (о the Mac because there is no dou- 
ble-indirection of handles as on the Mac. 
Also, as in Windows, you have to lock an 
object in memory to obtain a pointer to 
iL The memory functions include the 
following: allocate a relocatable memory 
block, free it, lock it (and return a point- 
er to the locked block), unlock it, and re- 
turn its size. In version 1.1, there's no 
function to resize а memory block, so 
you'll have to do that yourself. Тһе com- 
pany says this was an oversight and it will 
add the function to version 1.2. 

In the area of event processing, the 15 
event types in X VT represent a concep- 
tual middle ground between the [1 Mac 
events and the 06 message types defined 
in Windows. The mouse events are 
mouse up, mouse down, move, and dou- 
ble-click. Window events are update, ac- 
tivate, close, destroy, resize, vertical 
scroll, and horizontal scroll. The re- 
maining events are keyboard character, 
menu command, font selection, and ap- 
plication termination. X YT excludes the 
Mac network event fron this set because 
Windows does not support it. Likewise, 
it excludes all Windows intertask com- 
munication events. А new feature not 
found in either Mac or Windows is the 

continued 


ж 


ways to boost 


your BASIC 


Professional Basic 
Programming Library 


Announcing ProBas Version 3.0, now with 
over 335 assembly routines to really kick 
QuickBASIC and BASCOM into high gear. 
BYTE magazine calls ProBas a "Super- 
charger for QuickBASIC". Thousands of 
programmers rely on PRoBAs to make their 
life easier and to enhance their programs 
with features like: 


ә Ап 800-page 3-part manual 

ә Full-featured windowing 

® Screen snapshots (Text & Graphics) 
Ф String, array, and pointer sorts 

ә Lightning-fast file ЈО 

€ Full mouse support 


Create dazzling screens in text mode, CGA, 
EGA, VGA or Hercules graphic modes. Save 
and restore screen snapshots to arrays, 
EMS memory or files. Full featured window- 
ing іс meet the most demanding jobs. The 
ProBas system of virtual screens allows 
you to draw full or partial screens to 
amont and then snap them on in an 
eyeblink. You can even create vitural 
screena far larger than the display screen. 


Sick of running out of string space? Store 
hundreds of K in numeric arrays or mega- 
a in extended or expanded memory. 
Tired of using а kludgy SHELL to DIR to 
read a directory or archive files? Scan sub- 
directories or .ARC files using wild-cards 
and store thousands of fila names, dates, 
and times. Wish you could drag a window 
containing text or a menu around the 
screen with a mouse? It's easy! 


ProBas gives you a complete set of 
blazingly-fast file routines. Read or write 
huge chunks of dataat a clip, with file lock- 
ing and error handling so that you can even 
use them in subprograme, You'll never want 
to use BASIC's file ИО again! Sort data with 
lightning fast array and pointer sorts. 
Search files or arrays at assembly speeds. 
ProBas also has over 200 other essential 
services including handy string, date, time, 
directory and array manipulation, string, 
screen and data compression, full mouse 
support, valuable equipment and input 
routines and faster replacements for most 
BASIC commands. 


Whether you are a professional or a novice, 
ProBas will boost ur BASIC in ways you 
never dreamt possible. ProBas allows pro- 
fessionals to save time and work and lets 
novices write professional-quality programs 
quickly and easily. After all, how much is 
a fom Fuentes hours of your time really 
worth: 


For all versions of QuickBASIC апа 
BASCOM including BASCOM 6.0 for OS/2. 
Just $135.00! 


ProRer.. 


On-Line Help 
For PROBAS 


PaoRer provides pop-up help for the 
routines in ProBas and is an extension of 
the QuickBASIC programming environment. 
Find help on any routine with a few key- 
strokes or mouse clicks. Pop-up an ASCII 
chart, calculator, scan code module, box 
diagram, your own help information or 
almost any DOS program via a hot-key. 
Just $50.00! 


ProScreen тм 


Professional Screen 
Management System 


PROSCREEN Б а full-featured screen gener- 
ator/editor that will save you more design 
and coding time than you aver thought 
possible. PRoSCREEN treats screens like a 
word processor treats text to provide com- 
plete control over characters, colors, and 
placement. Design input screens with up to 
130 fields and 19 pre-defined and 2 user- 
defined masks. Use ProBas or the includ- 
ed BASIC/Assembler subroutines to access 
the screens. No kludgy code generators 
here! Comes with subroutine source, exten- 
sive on-line help, and a 285 page manual. 
Just 599.00! | 


РаоМатн" 


РвоМатн is a collection of over 150 high- 
level routines that provide mathematical 
functions and operations for programmers 
who often work in mathematics, science, 
or engineering. Complex variables, real and 
complex matrices, real and complex trigo- 
nometric and hyperbolic functions and their 
inverses, solution of linear equations, in- 
tegration, differential equations, Fast 
Fourier transforms and many other useful 
routines are provided. 


For years Fortran has been the language of 
choice for scientific and engineering ap- 
plications, but it lacks many of the useful 
features of QuickBASIC. PRoMATH con- 
tains most of the Fortran mathematical and 
numeric functions and allows you to easily 
translate Fortran code to BASIC or write 
new programs in BASIC while retaining For- 
tran's numerical prowess. 


The PRoMATH manual Із over 200 pages 
and provides a complete description of 
each routine, including any algorithm and 
the mathematical formula the routine uses, 
shown in standard notation. For Quick- 
BASIC 4 and BASCOM 6 only. Just $99.00! 
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Too. Kar 


The Too.Kir в a collection of assembly 
and BASIC modules thai use the PROBAS 
library to save you even more hours of grunt 
work. Why spend hundreds of hours re- 
Inventing the wheel when you can just plug 
in TooLKrr modules like: 


e Menu Generators 

в Fast B-tree indexing 

e Mini-editor with word-wrap 
е Patch EXE files 

& Protected storage areas 

€ Julian date routines 


Tha TooLKrr also includes clock, calendar, 
windowing, BCD math routines and much 
more, complete with BASIC source code 
and a comprehensive manual. The ProBas 
ToorKrr adds capabilities and helps con- 
serve your most valuable asset of alt— time! 
Requires PRoBas . Just $99.00! 


ProBas.. 


TELECOMM TOOLKIT 


The РноВлв TELECowM Тоо КІТ is a col- 
lection of high-level communications 
modules that you plug into your cade to pro- 
vide popular file transfer protocols, terminal 
emulations, login scripts and baud rates up 
to 115,200 baud. You get: 


e Xmodem/Modem7/Xmodem-1k 
е Ymodem (single and batch) 

e СНС-16 and Checksum 

е VT52, ҰТ100, ANSI BBS etc. 
е Auto Dialer & data base 

e Documented BASIC source 


Why use clumsy SHELLs to complex 
terminal programs when you can plug 
just the communications routines you 
need into your code? Implement just 
the features and commands you want. 
Requires ProBas. Just $75.00! 


Our thirty day, money-back guarantee assures 
you the highest quality and our technical sup- 
port staff is always ready to help. Try our BBS 
at (301) 953-7738 or give us a call at: 


Eg HGMMERLY 


COMPUTER SERVICES, INC. 


a a Ы aS 


9309 JASMINE COURT = LAUREL, MD 20707 
INTERNATIONAL C : (301 -2191 
(800) 343-7484 

| РАХ # 301-725-8147 
Add $5.00 per Item ($8.00 еее ahipping per order. 
) 


Europe: 539.00 for 1st Item pius $5.00 for each additional 
item, Visa, MIC, C.O.D. ( checks and юса] 
A Кочкыш ук ш. | Compu fs “Зои ie: cen 
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BASIC, BASCOM: Microsoft Corp. 
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font-selection event, the foundation of 
XVT's higher-leve! support for menu 
display of font styles and sizes. 

The window management subsystem 
includes functions to create a new win- 
dow, return the size of its content area, 
close the window, invalidate its content 
(1.е., invoke repainting), query the sys- 
tem for the frontmost window, set the 
clipping rectangle, set the window title, 
get and set the cursor, convert from win- 
dow coordinates to screen coordinates, 
and set the scroll position and scroll 
range. These routines are closer to the 
Mac than to Windows. You don't need to 
register different window types, and you 
don't have to specify a separate event 
handler for each window class. 

The graphical functions are philo- 
sophically closer to Windows than to the 
Mac. XVT supports Іле concept of a pen 
tool (for drawing lines and outlines of 
shapes) as well as a brush tool (for filling 
in hollow areas like the interior of a rect- 
angle). Pens come in different colors 
(white, black, and transparent), styles 
(currently only a solid style—no dashed 
styles), and draw modes (е.р., ХОК, 
OR, COPY). There are 12 hrush styles 
(for filling areas, including white, light 
gray, dark gray, diagonal, and vertical). 

There are routines to make a window 
available for drawing, set the pen and 
brush tools, draw shapes (line, polyline, 
polygon, rectangle, oval, roundrect, arc, 
pie, and text), set text-fant attributes 
(size, family, style), and perform 
queries. 

There's ап asymmetry in ХУТ" im- 
plementation of stored pictures, which 
contain the cumulative result of a series 
of drawing commands. On the Mac, an 
ХУТ picture is stored as a PICT file; this 
preserves object structure and simplifies 
redisplay, scaling, and interapplication 
transfer. Although Windows supports a 
PICT analogue—the Metafile—XVT, 
for some reason, doesn't use it. Instead, 
XV'T implements stored pictures as bit- 
map objects, although the manual hints 
that this may change. There are routines 
10 create a picture, open it for the accu- 
mulation of drawing commands, close it, 
play it back within a scaled rectangle, 
lock it for reading and writing fo a file, 
and dispose of it. 

Menu-bar support includes routines to 
add check marks to menu items, enable 
and disable items, draw the menu bar, set 
menu text, and support the font-selection 
menu. File-system support implements 
an abstract object called a directory, 
which represents native directories on 
local file systems. There are built-in 
Functions that return the start-up direc- 
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tory or obtain a directory selection from 
the user by means of a dialog box. 
Printing is another messy device-de- 
pendent topic that causes problems even 
for programmers writing in a single na- 
tive environment. XVT supports the nec- 
essary operations: begin printing, start à 
new page, end a page, and end printing. 
Dialog support in XVT is straightfor- 
ward. Some simple dialogs are built in 
(¢.g., an about box, an alert box, and a 
prompt box) along with the more elabo- 
rate file-directory dialog mentioned ear- 


ои сап 
try ош XVT-Draw 
for nothing and see 
how it feels. 


lier. Custom user dialogs are supported 
through ЖУТ functions (e.g., check. 
radio_button, enable item, get item 
text, check box) in conjunction with re- 
source files in the native environment. 


Is There a Performance Penalty? 
With interactive graphical applications, 
performance is often a subjective matter 
that doesn't lend itself to quantitative 
measurement. For some applications, a 
twentieth-of-a-second lag can make a dif- 
ference. For others, differences of whole 
seconds may not matter much. For ex- 
ample, on my high-end Compaq 386 run- 
ning any Windows application, the 
mouse tracking always feeis clunky and 
sluggish when compared to the feel ofthe 
mouse on my lowly Mac 512 (never mind 
my 68020 Mac). But when I look at pub- 
lished benchmarks of programs that run 
on both machines (e.g., Aldus Page- 
Maker), the numbers don't bear that out. 
With one exception, all the operations 
I tried out using the XVT libráry—track- 
ing the mouse, dragging a window, typ- 
ing in text, choosing menu items—felt 
like equivalent operations found in native 
applications. The single performance 
anomaly I observed relates to Windows, 
When I selected an occluded child win- 
dow within an X VT application, the time 
required to uncover, highlight, and re- 
draw the window seemed substantially 
longer than in a native Windows applica- 
tion. This was true even for a do-nothing 
example program that did no computa- 


lion or redrawing within the window. 

That's 2 small thing that many people 
might not even notice. Fortunately, you 
can see for yourself without investing 
$1000 to buy XVT. You can download 
XVT-Draw, the sample application, 
from many electronic bulletin boards and 
information utilities as shareware, in 
both Mac and Windows versions. Try out 
its functions and sec how they feel. If the 
application you want to write is similar in 
size and structure, it should have equiva- 
lent performance. 

It comes down to this: The XVT layer 
is about as thin as it can be while meeting 
the design goals of portability and real- 
world functionality. The level of abstrac- 
tion seems appropriate. On a subsystem- 
by-subsystem or function-by-function 
basis, the decisions made by its author 
are reasonable. Although you or J might 
not make the same choice in every case, 
none stands out as horribly mistaken. It’s 
very unlikely that an average program- 
ming shop will surpass this particular 
implementation in terms of efficiency, 
quality, and robustness. 

Some innovative applications might 
require choices in function mapping that 
are different from those made in XVT. 
You can sidestep X VT, though, and use 
the native environment, although the re- 
sulting application will be nonportable. 


What's Wrong with XVT? 

X VT does have a weak point. The qual- 
ity of its documentation is typical of that 
from a small, tool-oriented vendor with 
limited resources: It's OK, but it doesn't 
go far enough. The documentation con- 
sists of a 60-page Technical Overview, а 
160-page Programmer's Reference Man- 
ual ($25 extra), and a smattering of tech- 
nica! notes and updates. Explanations 
are understandable and clear despite the 
dense nature of the topic at hand. 

Bui the documentation lacks informa- 
tion. There's no index and no up-to-date 
list of the functions available in the sys- 
tem. I was able to find what I needed in 
the header files, with their function pro- 
totypes, but API should provide a sepa- 
rate list and group the functions by sub- 
system as well as alphabetically. 

Assorted release memos, bug reports, 
and technical notes are confusing for the 
same reason: There's no catalog of func- 
tions to which you can relate them. The 
bug reports do serve one useful purpose, 
though. They indicate the health of the 
product, I was pleasedto find evidence of 
benign incremental improvements (char- 
acteristic of a product beginning its jour- 
ney to maturity), rather than mysterious 

continued 
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dBASEIV 


The journey 
to discovery can 
sometimes be a 
long and arduous 
one. 

Especially 

when it comes to 
writing database applications. 

And especially when you're not 
а programmer. 

All of which is precisely why we 
built dBASE IV" with an innovative 
new feature we call the Control Center. 


The Control Center is a logical, 
intuitive window from which you per- 
form all your key database operations. 
A constant frame of reference, if you 
will, for harnessing all of dBASE ГУ 
formidable power. 

Through the Control Center, you 
get simple and understandable access to 
every one of dBASE ['V’s modules and 
functions. Like the powerful Report 
Writer. The Applications Generator. 
And much, much тоге, So that the 
time it takes to develop your applica- 
tions can be drastically reduced. 


You see, at Ashton-Tate we think 
that people tend to be more successful 
when theyre able tosee the opportunities 
for discovery right in front of them. 

Want to see for yourself? Just visit 
your local authorized Ashton-Tàte 
dealer for a demonstration, or call 
800-437-4329" ext. 2934 for details 
on videotapes, demo disks, upgrades, 
and more. 


№ ASHTON ‘TATE? 


INTRODUCING dBASE IV 
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КАРАК 


: engineers bring 
years of practical real-time 
experience fo this mature 


MULTI-TASKING SYSTEM 
(version 2.0) 
for the ІВМ? PC, PC/XT and PC/AT 


@ No royalties а Interlask message 

8 JBM PC DOS® support passing 

а С language support 8 Dynamic operations: 

B Preemptive scheduler - lask create/deleta 

e Time slicing available - task priorities 

а Source code of the - memory allocation 
С interlace and device а Event Manager 
drivers is included 8 Semaphore Manager 


АМХ86" operates оп any 8086/88, 80186/88, 80286 зумет. 


Demo package ssus KADAK Products Ltd. 


Manual only $75 US - 1847 WW. 
AMX86 system $2195 US эы a ge A 
iprpping/nandling ealraj | МБ.) 1Y5 | 
Jl еернопе: (604) 734-2796 
Also available гог BOBO, 280. 88000 JF Telex: 04-55670 


Complete /AT System 


On A Single Card 
(Standard IBM / AT Сас Size) 


|Build your «94 
own System by 
selecting from ОТГ 


саго family with features 
that fnclucle: 


On-board RAM up to YM 

12, 16, 20, МН? CPU Speed 
CPU-8088, 280, 3B68 X, 386 
Graphics-VGA, EGA, CGA, MDA 
SCSI. ST 906, IDE 
Floppy Interface 
Keyboard Interface 

2 Serial Ports 

] Parallel Port 

Ethernet Interface 
Award or Phoenix Bios 


Also Available: 

e Card Cages 

• Backplanes 

е Chassis 

е Rackmounts 
much more 


zi Diversified 
Technology 


NIZE State St * Яңы], А 39158 


(6011856-4121 | 


ЖМА. 290, ARGEX, 386 are resdenames oF hd Crap m | 
РУТ, РА, НМ are tradenarmes of ЕМ Cary 1-800-443-2667 | 
Award [s а teuiename of Award Ine 

| Phoenix На tradename of Расих Inc Fiesi aon) Мапи Гасид ly ТҮҢ ін е USA 
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REVIEW 
A VIRTUAL TOOLKIT 


items describing unexplained fatal 
errors. Still, this is no excuse for not hav- 
ing a better-organized, up-to-date refer- 
ence manual. 

In fairness to API, { should note that 
many of the above criticisms applied 
equally to the Mac Toolbox and the Win- 
dows SDK when they were introduced. 
As with those two systems, it 15 likely 
that X VT will continue to improve—par- 
ticularly in documentation. The com- 
pany promises that version 1.2 will be 
out by the time this review is printed and 
that it will have some (but not all) of the 
improvements suggested above. 


Making the Decision 

XVT is a tremendous bargain for devel- 
opers who must have portability but 
don t want io commit time and resources 
to developing in two native environ- 
ments. I'm convinced that, l'or these peo- 
ple, the savings in time, aggravation, and 
opportunity costs will easily exceed 
XVT's price by one or even two orders of 
magnitude. But the decision to comrnit to 
a development platform like XVT is à 
major one, comparable to choosing a 
programming language. The problem is 
the Jarge gap between the $25 you can 
spend to peruse the X VT manual and the 
$995 you have to spend before you can 
actually try out the praduct. Perhaps API 
can come up with some intermediate ar- 
rangement to help prospective buyers fa- 
miliarize themselves with XVT. 

If you are interested in writing porta- 
ble, graphically based applications soft- 
ware, you can't afford to ignore XVT. 
Get the Technical Overview, which is a 
free article reprint, and order the Pro- 
grammer's Reference Manual for $25. 
Download and try out the sample share- 
ware application, XVT-Draw. Become 
familiar with your target environments if 
you are not already familiar with them. 
Try writing some small native applica- 
tions. Then consider purchasing X VT. 

If you are part of an organization with 
a healthy R&D budpet, order a copy of 
ХУТ and try & out, Even if your organi- 
zation eventually decides not to use it, 
chances are you will have learned a num- 
ber of useful concepts. If using ХУТ 
keeps you from including WINDOWS.H 
or the Mac Toolbox header files in every 
module of your application, it will have 
been worth at least its purchase price. 8 


Ray Valdes is president and founder of 
Sapphire Software, a technology consult- 
ing firm in San Francisco, California, 
that specializes in the design and devel- 
opment of graphical software. He can be 
reached on BIX c/o "editors. " 
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Our standards аге 
the toughest part 
of our 3.5’ diskette. 
We've got you covered. 
[he rigid plastic jacket of 
our 3.5° Micro Diskette is 
molded to our own speci- 
fications for unsurpassed 
protection. And, our clip- 
ping level is 44% higher 
than industry standards. 

‚ Call 800-343-4600 for 

| the name of your nearest 
BASF supplier. 


Depend on it. 


© BASF 


THE™ 
РС» TURBO ХТ/10 
SYSTEM 


CO) xd 


IRR 


* Intel BOBB-1Switchable from 4.77 to 
10MHZ - 512K RAM Expandableto 640K 
* Dual Floppy Controller * 150 Wati Power 
Supply * Mono/Color Video Graphics 
Board + 127 Monochrome Monitor + 1 
SerlaliParatie’1 Gama Ports А Clock « 
101 “АТ” Style Key Keyboard • FREE 1 
Year Warranty. 


Color Systems With 
Mitsubishi Monitors 


CGA Color System ...................... 3869. 
EGA Color System oss 2079. 
СОА м/20МВ ........................ $1137, 
EGA w/20MB ...... , $1347. 


THE™ COMPLETE 40MB 


286/12 PROFESSIONAL 
SYSTEM 


$1579 


ғ 12МН? Switchable Speed « 512K НАМ 
Expandable 10 1024K « 1.2MB Mitsubishi 
Disk Driva * FDC/HDC Ouai Controller « 
40648 Seagate (ST251-1) Hard Drive - 1 
ЅагівиїРагайе/ & Game Рой * Colors 
Mono Graphics Card = 101 "AT" Key Kay- 
board • 200 Watt Power Supply • 17 
Monochrome Monitor * FREE 1 Year 
Warranty 


Color Systems With 
Mitsubishi Monitors 
CGA Color System .................... S1779. 


ЕСА Color System .............. — $2090. 
YGA Color System ... ... 92428. 


ШГ ЭШ ==. 


УЛЕЙ, | 


PANASONIC КХР-1124 
Dot Matrix 

Printer $339. 

PANASONIC 
„| ——— CALL. 
1124 192/63 tps .. IDEAE! 
1524 240/80 cps .. MEE 676. 
1592 220/38cps .. vue 4185. 
1595 290/61срв ........................... 448. 
КАР 4460 Laser wit ОҒЫН .)......... . 1598. 
EPSON 

LX 800 180/32cps .................... .. $199. 
EX 800 300/60cps Appl БЫ 211211444514) 430. 


ЕХ 1050 200/54срв ..................... 487. 
12590 180/60cps ——— ee 


СС 850 264/880р5 time. CALL. 


LA 1050 264/BBcps .................. CALL. 
(522550 400/133eps ................. „ 949. 
DEX 5000 523/80срв ................ CALL. 
NEC 
P2200 170/55cps ........................ $968. 
P5200 265/90 срв... Eis кыыл» ӨКІ. 
P5300 265/70 Wide ...................... 719. 
РЭХІ, 400/330 cps — 1092. 
LOESO Ши. ................................ 3199. 
ОКЮАТА 
ML 182P 180/30 .......................... $239. 
ML 321 300/63 .. ee 
ML 390 270/90 ............................. 478 


ML 393 450/120 .......................... 1008. 
ML 393 COLOR Wd 54 рь өзі puo вно LEGO Lee 


HEWLETT PACKARD 
Deskjet ... mmn NE 
Laser "m 


DICONIX 
à Q— € ім 
300 WP 310/73... rn 


150p 150/50 . 


MONITORS COMPUTER SYSTEMS 
MAGNAVOX AST Premium 385 MDL. 300... $2770 
Amber TTL Mono u.s. 975. AST Premium 286 MOL. 140 ...... z648 
14" VGA Mono/Flat (640x350) ...... 169. COMPAQ Deskpro 296-/40MB .. CALL 
14" RGB Analog (640x240) ......... 254. COMPAQ Deskpro386-25/110 .. CALL 
14° EGA/CGA (720x350) ............. 340. COMPAQ Deskpro 386-20/60MBCALL 
14^ VGA (800ҡ600) ................. .. 4198 ІВМ МОХ. 30-21, 20MB ............... CALL 
IBM MDL. 30-286, 30MB ............ CALL 
MITSUBISHI ІВМ MDL. 502 30/МВ 
1408 13" CGA (640x200) ............ $249.  VENDEX HEADSTART ІІ 
1410 13 EGA (640x350) Ghee bee RS PH 361. б 
1430 13° EGA(640x350) .......... „u 298, NEW! 
Diamond Scan (800х600) .............. 490. 
TOSHIBA 
SONY T-3100E 
1902 13° Multiscan (1024x768) .. $544 
1303 13" Multiscan (800х600)... 522 $2799. 
PRINCETON GRAPHICS 
Ulraeync 12”............................. $5189. 
ттүү Lips шн Db. | eee - $779 
ZENITH Т-1200Н/НВ ........ 
T-1600 NEWI .............................САШ. 


1390 13" AGB (640x480) .......... $439, 


1490 14 ЕТМ Моло... oo at 


| “3200 тшнкт иа Fen Feet ee freak xus Fat run ra ituvani ш 


NEC ТУЙО ee ғы». ЯҒ 
Multisyne И 13" (800х600)......... $509, 175200 NEW) ......................... GALL 
Multisync Plus. 15" (960x720) ...... a" 
Multisync XL 19" (1024x758) .. NEW! 

ZENITH 
THE™ Mono/Color ....................... 
THEPEGA/4B0 2777” — ^: In Stock Now 
NE ZENITH 

PARADISE Autoswitch 480 .......... 215. — Supersport МОЁ. 2 ..................... CALL 
PARADISE УСА+ ...................... 274 Supersport MDL. 20 .................... CALL. 
VIDEO 7 VEGA VGA ................... 285. — Supersport 286 MOL. 20 .. САП 
VIDEO 7 VEGA DELUXE .............. 214. 
CARCHIO Pra Dasigner VGA ........ 209. 
ORCHID Designer VGA 600 ........ 235. 


AT! EGA Wonder BOO ................ .. 230. 


PCAEIWORM Сат 


"DEFECTIVE SOFTWARE REPLACED. DEFECTIVE НАНОУУАНЕ REPLACED OR REPAIRED. PRICES SUBJECT TO CHANGE. 
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PLOTTERS/DIGITIZERS 
HOUSTON DMP 41, 42, 52, 61 CALL 
HOUSTON DMP 52МР, 62МР САМ. 


ROLAND DXY 885 DXYS80 CALL 

CALCOMP 1023 CALL 

SUMMASKETCH 12X12....,.......... 379. 

SUMMASKETCH 12X18................545. 
SCANNERS 

Н.Р. Scanjet w/Interlace .......... $1455. 


PANASONIC RS 505 Flatbed ...... 095. 
PANASONIC RS 506 Flaibad .... 1259. 
MICROTEK MSF 300G _...........,. 2650. 
MICROTEK MSF 300GCFlathed .. 1350. 
PRINCETON LS 300 w/Adaptor .. 758, 
COMPLETE РС Handscanner ... 171, 
LOGITECH Scanman .............. CALL. 


MICE 
LOGITECH 
Hi Ras (Бш).................................. 585. 
Clear Mouse (Serial) .............. — 2 
C-7 (Сама! or Bus) .......................... 79. 
Mouse w/Paini (Bus or Serial) ........ 88. 
MICROSOFT 
MOUSE w/Windows &Painl ........ $144. 
MOVUSEw/Paini & Manus .............. 107. 
MOUSE w/Easycad ..................... 124. 
MODEMS 
THE™ 2400 intemal ...................... $99. 
THE™ 2400 External ............ neos 128. 
THE™ 9600 Interna! ...................... 379. 
THE™ 9600 External ................... 309 
HAYES Smarimodem 1200 .......... 295. 
HAYES Smarimodem 12000 ........ 295. 
HAYES Smartmodem 2400 .......... 433. 
HAYES Smartmodem 24008 ........ 433. 


DISK DRIVES 
SEAGATE ST-225 20MB/Kit .... $279. 
SEAGATE ST-251 40MB/Kit ........ 468. 
SEAGATE ST-251-1 40MB/2BMS 435. 
SEAGATE ST-4096 BOMB/2BMS . 625. 
MINISCRIBE 3650 40MB/ Kit ........ 377. 
MINISCRIBE 9675 60MB HD/ Kit. 430. 
MINISCRIBE 8085 71MB/22MS .... 642. 
PRIAM Ю230 230MB/RLL/12MS 1975. 
MITSUBISHI 360K 5.25"HH ............ 76. 


MITSUBISHI 720K 3.5" HH ............ . B6. 
MITSUBISHI 1.2MB 5.25'HH ......... 83. 
MITSUBISHI 1.44MB 3.5" HH ........ 193. 


SYSGEN Bridge File 3.5" Ext Drive 225. 


HARD CARDS 

PLUS DEVELOP. HardCard20 $545. 
PLUS DEVELOP. Hard Card 40 ... 690. 
WESTERN DIGITAL File Card (30)..418. 


TAPE BACKUP 
MOUNTAIN 40MB Ext/Power XT $569. 
MOUNTAIN 40MB ExU/PS/2 Mdi30 549. 
MOUNTAIN 150MB Ext. /PS/2 .. 1550. 
IRWIN 145C 40MB INT-/AT .......... 468. 
IWIN 1200 20MB/XT .............. -. 299. 
PLUS DEVELOP. Pasa Port 40 .... 606. 


Pay Prices Shown + Shipping. 
[D Мо Credit Card Surcharge on 


Master Card or Visa. 


Ei f Fast 24-Нош Shipping оп all 


In-Stock Items. 
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INTEL 8087-1 BERE 5215. 
INTEL 8087-3 ................................. 109. 
INTEL 80287-B ............................ - 238. 
INTEL 80287-10 ............................. 278. 
INTEL 80387-16 .......................... . 442. 
INTEL 50387-20 ............................ 540. 
INTEL 80287-25 ............................. 650. 
THE™ 640K Upgrade Kit ............. CALL 
THE™ Memory Upgrades .......... CALL 


MULTIFUNCTION CARDS 
AST 6Pack w/3B4K ........................ 2259. 
AST Rampage AT w/$12K ...........„. 399. 
AST Advantage Premium w/512K .... 426. 
INTEL Above Board 286 w/512K .... 385. 


INTEL InBoard 386 PC wiMB ........ 799. 

ORCHID Tiny Turbo .................... 288. 

ORCHID Twin Turbo .....................-- 378. 

THE™ Muti VO XT ог АТ ............... 65. 
ACCESSORIES 

TRE™ 35"DS/DD Bulk 25 ................ $32. 

THE™ 5.25" 05/00 50 Pack .............. 19. 


THE™ 5.25" OS/HD Bulk 25 ифрата 19. 
FUJ 3.5 DS/HD 10 Pack .................. 49. 
FUH 5.25* DS/HD 10 Pack ................ 21. 


CH PRODUCTS Mach Ш! Joystick .... 34. 


CH PRODUCTS Game Card Ill ........ 42. 


PT Dalashieid 5100 .......................... 58. 
CURTIS Ruby Filer 6 Outlet .............. 56. 
FAX 
CANON Faxphone Ө... азиз. 2875. 
САМОМ Faxphone 20 ................... ‚ 1250. 
CANON Faxphone 25 /................... 1945. 
SHARP ЕО220 ........................ өзөт» 995, 
SHARP FO3DO ............ ............... 1196. 
SHARP Е0420 .......................... „... 1299. 


MURATA М1200............................. 


JOIN PC NETWORK FOR SERVICE, SELECTION & PRICE. 
Le New "Net" Pricing. . . All Members 


| же " x 1 г | | Е d d 
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SOFTWARE 


ADOBE Illustrator wAVindowe — $428. 
ALDUS Pagemaker 30 ............ 479. 
ASHTON TATE DBaso ІМ ........ 453. 
ASHTON TATE Multimate Adv. 1 288. 
BORLAND Turbo C w/Debugger | 82. 
BORLAND Turbo Pascal snoa 99. 
BORLAND Quattro .................... 159. 
BRODERBUND Where USA ...... 26, 
BRODERBUND Where Word .... 25. 
BRODERBUND Printshop snos» 97. 
BRODERBUND Bank St Writere 47. 
CENTRAL POINT PC Toots Delx. 42. 


CHIPSOFT Pro 1040 ........... we 228. 
CHIPSOFT Parsonal 1040 ....... =» 46. 
DAC Easy Accounling 30 ............ 59. 


FIFTH GENERATION Fastback + 99. 
FUNK SOFTWARE Always ........ 85. 
FUNK SOFTWARE Sideways ... 42. 
INTUIT Quicken .......................... 30. 
LOTUS Lotus Т-2-3.................. 288. 
LOTUS Symphony ны. MS. 
МЕСА Managing Your Money .. 117. 
MERIDIAN Carbon Copy Plus .. 114. 
MICROSOFT Flight Simulator... 3%. 
MICROSOFT Word 5.0. ........ CALL 
MICROSOFT Excel 20 ............. 315. 
MICROSOFT Works eS en аталаған 909. 
MICROSOFT Windows ........ 68.7130. 
PEACHTREE Business Acct. П 162. 
PETER NORTON Utilities Adv..... 77. 
PFS First Chale ........................ 85. 
PFS Professional Write ............. 115. 


PFS Harvard Graphics. ............. 285. 
WORDPERFECT Wordperft.5.0 225. 
XEROX Ventura Publisher ........ 495. 


ғұ” АЙ Products on Display at 
: Our Warehouse Showroom. 


й Free Technical Support Before 
=J and After the Sale. 


Ud Qualified Sales Representatives 
“! Standing by to Serve You. 


« TECH SUPPORT 1-312-205-1410 
а CUSTOMER SERVICE 1-312-206-1510 


— — 


— — а I. — i 


625 ACADEMY DRIVE, NORTHBROOK, IL 60062 HOURS: MONDAY-FRIDAY 8:30AM-6:00PM SATURDAY 10:00AM-4:00PM 
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“I remember when (һе ACCEL-500" arrived 
as if it were yesterday. Because it was. 

It al] started innocently enough. The boss 
questioned my decision to buy the ACCEL-500 
instead of the leading 24-pin dot matrix printer. 

With ACCEL-500's SelectDial™ fingertip 
control, І put the handsome new printer through its 
paces. Zooming through paper handling and setup 
options. Snapping in IntelliCard™ modules to emu- 
late every printer and font style he could think of. 
From 480 cps draft mode to high resolution color 
graphics, from 6-part forms to sheet-fed envelopes, 
ACCEL-500 demonstrated a versatility previously 
the province of vegetable slicers and dicers. 

The boss beamed, shook my hand, and left 
me to face a hostile crowd of jealous, resentful 
co-workers. | made a successful break for this 
broom closet. Where I'll remain until they give 
up and go home. 

Good thing the ACCEL-500 runs unattended, 
around the clock. I could be here for days" 


ACCEL-500 


For the ACCEL-500 dealer nearest you, write; Advanced 
Matrix Technology, 765 Flynn Road, Camarillo, CA 93010. 
Or cali: (800) 992-2264. 
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А great concept 
whose design may not 
be so super 


Nick Baran 


tthe very least, Superbase 4 is 

an jntriguing program. It’s 

part of a new breed of database 

managers for IBM PCs and 
compatibles that can include praphics 
images and external text files as fields in 
a database table, Superbase 4 is also a 
full-featured relational system. It has a 
large BASIC-like programming language 
and a query system modeled after Struc- 
tured Query Language (SQL). 

Of course, supporting all those differ- 
ent rhings— graphics images, text files, а 
programming language, and a query sys- 
tem—may be a great concept, but it's a 
lot to promise. And the version of the 
program I worked with, version 4.0, ts 
not without its faults. 

Based in the U.K., Precision Soft- 
ware, the developer and vendor of Super- 
base 4, currently offers the program for 
Digital Research's GEM windowing en- 
vironment, which runs under MS-DOS. 
Superbase 4 js bundled with GEM 2.1, 
which is about two years old. According 
to a company spokesperson, there are no 
plans at present to bundle the program 
with GEM 3.0. However, customers can 
run Superbase 4 under version 3.0 if they 
purchase it separately. Precision Soft- 
ware says it plans to introduce a version 
of the program running under Microsoft 
Windows early this year. 


Installation and Operation 
The Superbase program cornes on four 
S 'Á-inch floppy disks plus an additional 
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six floppy disks for the GEM windowing 
system. The installed program plus 
GEM requires about 1.5 megabytes of 
disk space. Superbase 4 requires 640K 
bytes of RAM and a graphics board and 
monitor supporting CGA, Hercules, or 
EGA. I tested Superbase 4 on an IBM PC 
XT with ап Orchid 80286 TurboEGA 
board. 

Installation is simple, although you 
must learn the basic workings of GEM, 
which is similar to Microsoft Windows 
in its operation but slower. Whether you 
like GEM or not, you'll have to get used 
ta it if you want to run Superbase 4. 

Superbase 4 depends on а graphics- 
based environment and therefore re- 
quires a mouse to operate effectively, al- 
though it is possible to run it entirely 
from the keyboard. You can access al- 
most ай operations from pull-down 
menus at the top of the screen or from a 
series of control buttons along the bottom 
of the screen. The control buttons act es- 
sentially like the buttons of a tape re- 


corder, letting you “fast-forward” and 
“rewind” the records of a database, 
move sequentially from one record to the 
next, and perform ad hoc queries and 
searches of the open database file. 

You can display records in Form view, 
Table view, or Record view. The Form 
view lets you enter or display data using a 
custom-designed form from the Super- 
base Forms Editor. Clicking on the fast- 
forward button in Table view lets you 
view a screenful of records at a time. 
Record view displays a single record at a 
time and is the default format for enter- 
ing data. The control buttons include op- 
tions for moving to the top and bottom of 
the file, moving forward or backward 
through the file, searching on a keyword 
in the file, or performing a query. How- 
ever, there were some bugs in the control 
button functions. Occasionally, the sys- 
tem would report "end of file" without 
displaying any records moving either for- 
ward or backward through the file. The 
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Superba е 4 version 4.0 


Type 
OBMS 


Company 

Precision, Inc 

(subsichary of Precision Software, (nc ) 
8404 Sterling St., Suite A 

Irving, TX 75063 

(214) 929-4888 


Format 

Four §¥-inch floppy disks for 
Superbase: six 5'A-inch floppy disks 
tor GEM 


Hardware Needed 

IBM РС, XT, AT, РӘ/2 or compatible 
with 640K bytes o! memory; a harddisk 
drive wih alieast 1.5 megabytes 

ol free space, а CGA, Hercules, or ЕСА 
graphics card; one floppy disk drive 


Documentation 

Two spiral-hound user's manuals 
(approximately 200 pages eachk 
pocket reference guide 


Price 
$695 (includes GEM 2 1) 


Inquiry 851. 


only solution was to close the file and re- 
open it. 


Relational Structure 
Superbase 4 uses the standard relational 
table structure of rows and columns. It 
includes text, numeric, time, and date 
dala types, as well as an external data 
type that can point to a graphics or text 
file. A nice feature is that text data types 
can have multiple response fields, allow- 
ing up to ninc separate data entries for a 
single field, with a total of 500 charac- 
ters. Each table js stored as a separate 
database file, and commen fields can 
link the tables to other Superbase 4 data- 
base files. Superbase uses a linking sys- 
tem similar to SQL, in which the com- 
mon field names are appended with the 
corresponding database filename (е.2., 
lastname. ACCOUNTS = lastname.CUS- 
TOMER). You can therefore use fields 
from other open databases in any data- 
entry form or report. Superbase 4 allows 
the importing of dBASE, data-inter- 
change format, and ASCH files, and also 
exporting to ASCII file format. 
Superbase 4 can have multiple data- 
base files open, but you can access only 
one database at a time interactively. You 
can set up a form or report that accesses 
and displays data from multiple data- 
bases, however. Using the system's link 
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facility, you can set up links between as 
many as 99 database files. Unfortu- 
nately, the use of multiple files is poorly 
documented in the Superbase user's 
manuals. Almost all the tutorials and ex- 
amples focus on single-file operations. 

Superbase 4 maintains separate index 
files for each indexed field in the data- 
base. Indexes are optional, but you must 
have at least one index per database. You 
can view your data sorted м the order of 
the open index. Only one index can be 
open at atime. indexes are automatically 
updated as you enter data. Searches and 
queries are very fast if they are per- 
formed on the field of the currently open 
index. I tried a text search of a 700- 
record database and obtained the answer 
almost instantaneously. Howcver, Su- 
perbase 4 took an additional 4 or 5 sec- 
onds to search through the rest of the file 
when there were no more matches. 

As long as you stick to searches on the 
field of the open index, the performance 
is quite good, Since the indexes update 
automatically, уош data is always in 
sorted order according to the open index. 
Thus, the performance of sorting is not 
really an issue, although you can slow 
down data entry considerably if you de- 
fine too many indexes. 


Two Programs in One 

Superbase 4 actually consists of two pro- 
prams. The primary program is the 
Superbase 4 application itself, which in- 
cludes facilities for entering and display- 
ing data, querying database files, and 
developing programs in the Superbase 4 
programming language, cailed DML 
(for database management language). 
DML js modeled after the BASIC pro- 
gramming language. It includes over 200 
commands and a complete set of math, 
date, time, string, and financial func- 
tions. You can generate programs using 
the Superbase 4 text editor or with any 
simple text editor. 

The Superbase application includes a 
full-screen text editor and utilities for 
viewing the status of files, listing direc- 
tories, and determining available system 
memory. The directory-listing function 
was erratic and would occasionally re- 
port а blank screen and return to the 
main menu, even though the directory 
contained files. A major drawback of the 
program i$ that there is no facility for 
temporarily exiting to MS-DOS. This is 
а major omission for any competitive ap- 
plication package on the market today. 

The other component of the package 15 
a separate Forms Editor, which you use 
to design data-entry forms and reports 
for Superbase databases. You must exit 


Superbase temporarily ta use the Forms 
Editor. You can locate fields anywhere 
on the screen, specify calculated fields 
and fields from other databases, and de- 
sign windows and boxes to enhance the 
appearance of the form. Forms can con- 
sist of multiple pages. 

Unfortunately, forms design is not a 
trivial exercise for the uninitiated. The 
manual even warns that the technique of 
drawing patterns and outlines on forms 
“may be difficult to master." It was dif- 
ficult, indeed. After laboriously design- 
ing а form, I lost the entire thing because 
of an error І made in specifying a box 
border. Most users are accustomed to 
more forgiving interfaces. Simply warn- 
ing the user in the manual is not enough. 

Reports are a subset of forms created 
in the Farms Editor. You can define 
groups, headers, footers, and the usual 
array of calculations and functions that 
you would expect in a full-featured rela- 
tional database. However, the report 
generator has some serious design flaws. 
If you inadvertently select an option such 
as Group or Footer and then decide you 
don't need to use it, there seems to be no 
way to change your mind. For example, 
if you decide to add a footer and click on 
this menu option, you can't remove the 
footer area from your report without 
clearing the screen, thus losing the rest of 
your report. If you leave the footer area 
blank, the computer freezes when you at- 
tempt to print the report, Another odd 
quirk of the report generator is that you 
can run test reports only on the printer, 
not on the screen. 

Reports are saved as Superbase DML 
programs, and, io run а report, you must 
execute it from the Superbase 4 Program 
menu option. Unfortunately, ali Super- 
base 4 programs have the same file ex- 
tension, so there 15 no way of telling 
which programs are reports and which 
are used for other purposes; you have to 
name your files so that you can remem- 
ber which ones are reports. This is a 
major inconvenience. 


À Few Problems 
As | mentioned earlter, one of the big 
selling points of Superbase 4 is its ability 
to display graphics images and text files 
as fields in a database. Superbase does 
this by providing an External file data 
type, which 15 used as a pointer to the ex- 
ternal text or graphics file, Any file con- 
taining ASCII text or graphics images in 
IMG, PCX, GEM, or PICT format can 
be included as a field in a database 
record. Thus, theoretically, you could 
have a database of addresses with a field 
continued 
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The clear alternative to DEC terminals! 


If you connect to а DEC VAX, there is a 
better alternative. The UnVT. KEA Systems’ 
line of DEC terminal emulation products for 
the IBM PC and successors. Software like 
ZSTEM 240 with: 

* true 132 column support on all adapters 

“ VTS340 color and resolution 

“ extensive network support 


Or for 100% compatibility, the PowerStation. 
А DEC VT layout keyboard and ZSTEM 
emulation software. Don't settle for just 
a terminal. Get The UnVT. 

Find out why 65,000 others use the clea 
alternative. E- Б 
Call 604-732-7411 or 
FAX 604:732:0715 now! * 


KEA Systems Ltd., 2150 West Broadway, Suite 412, Vancouver, B.C. Canada V6K 419 - Order desk 800-663-8702. 
DEC, VT and УТ340 are trademarks of Digital Equipment Corporation. PowerStation, and ZSTEM are trademarks ot 
KEA Systems Ltd. IBM and IBM PC are registered trademarks of International Business Machines Corporation. 
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How are you currently praducing your scientific 
documenis? Аге you using a “gol ball" style 
typewriter? A regular word processor, hand iet- 
tering the special symbola? Are you fighting 
againsl a "what-you-see-is-definitely-not-what- 
your get system with a special command 

Kp pd Or are you pne of our com: 
petitors' expensive and Inilexible programs? Find 
out how ChiWriter can solve your scientific word 
processing problems. 


From an actual Сга screen cieplay 


Powerful Scientitic/Multifont Word 
Processing at a Reasonable Price 


ChiWiriler is a complete word proceesor, designed 
especially for scientific and forelga language text. 
its features include: intuitive formula editing com- 
mands, automatic pagination, үйгізіМе headers 
and footers, footnotes, box draw mode, a notepad 
window, and an integrated spelling checker. 


Best ol all, ChiViriti: is completely “whal-you-see- 
is-What-you-ger." Even complicated formulas can 
be entered easly because the scraen display cor- 
reaponds exactly to the printout. 


ChiWriter runs on an ВМ PC with GGA graphics, 
2 порру or 1 hard/1 floppy dve, and ал Ep- 
БОЛЛВМ compatible 9 pin pintar. Hi res screan 
support (Hercules, EGA, VGA, AT&T, 24 pin 
printer support, and laser primer support (HP 
LaserJet, DeskJet, PostScript) are avaliable. 


"ChWriter is a nifty aradoct wih а price | defy you 
to Deal and performance i defy you to snub... 1 
knew of several $500 progreras that will do the job, 
But for the same money you could buy GhiWriter 
and a vacation." 


D ChiWriter Program 

[1 Hi Res Screen Suppori 

C) 24 Pin Printer Support 

O Laser Printer Support 

D International Keyboard Support 

ГІ Chemistry Support 

O Word Рейес! Converter 
О Donographic Font Set 
C] MergeChi Mail Merge Facdity 
С] iIndex6hi Index Generator 


| 
| 
| 
| 
| ripe. д 
| DN 
| 
| 
| 
| 
| 


Cily 
Stt Жж Country 
Phone | ) 
Раутелі by 1 Check Purchase Order МБА — MC 
Card # юр. 
EEE. Ba a 
Horstmann Software Design Corporation 


140 E. San Carios 51.ГР.0. Box 5039 
San Jose, СА 95150-3039, USA 
1408) 298-0828 

FAX: (408) 298-6137 


d horstmann гулге 
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that contains a bit-mapped image of the 
house at each address. Or you could have 
a database that catalogs a series of re- 
ports or text documents. 

However, there's a big problem. GEM 
doesn't support enough memory to 
display graphics images in Superbase. 
Specifically, GEM does not support ex- 
panded memory—so Superbase 4 can use 
only 640K bytes. I found that bit-mapped 
graphics images could not be displayed 
because of memory limitations (I got an 
"insufficient memory" message even 
with a small, 10K-byte image produced 
with PC Paintbrush). 


uperbase 


has a complete Query 
Definition facility 
for defining and storing 
complex queries. 
a 


Precision Software acknowledged this 
problem and told me that there is some 
improvement if you use GEM 3.0. How- 
ever, this means that you must purchase 
GEM 3.0 separately, which is hardly a 
Satisfactory solution. The Superbase 
manual suggests removing GEM desk 
accessories and disabling your RAM 
disk to free up more memory for graphics 
display. These are not satisfactory salu- 
tions, either. Presumably, a version of 
Superbase under Microsoft Windows 
would support expanded memory and get 
around the present memory limitations. 

The use of external text files works 
somewhat better. Superbase displays ех- 
ternal text files using its own text editor. 
You can either display the text file in a 
window on the screen or expand the win- 
dow to the full screen. You can edit the 
external file from within Superbase 
using the text editor. Superbase 4 also 
lets you search external text files for text 
strings. However, it will not open the file 
and display the text string that it found; it 
simply lists the record containing the ех- 
ternal file with the desired text string. 
You still have to find the string by scroll- 
ing through the flagged external file. 

Another drawback is that Superbase 
matches lines to search for text strings; 
thus, it won't find a text string if it's on 
multiple lines. If you were storing a large 


library of documents, it would be almost 
impossible to ensure that text strings of 
interest were always located onone line. 

Searches of text files are extremely 
slow. Searching for a string in a simple 
four-record database with one text File of 
about 500 words and another of about 40 
words took close to 30 seconds. Text 
searches would be slow indeed with, say, 
500 external files. 

One of the more promising features of 
Superbase 4 Б its query facility. While 
you can perform simple single-file 
queries using the control button at the 
bottom of the sereen, Superbase 4 also 
includes a complete Query Definition fa- 
сіну for defining and storing complex 
queries. The Query Definition facility 
consists of a menu-driven dialog box in 
which you enter the desired fields, the 
filter or query criteria, and the appropri- 
ate format parameters for the output of 
the query. In fact, you can output fairly 
sophisticated reports using the Query 
Definition facility. You can specify field 
groups and, as I mentioned earlier, fields 
from other databases. 

The problem is that the Query Defini- 
боп facility is poorly documented and 
difficult to use. Virtually no examples 
are provided for developing a query using 
multiple files. I struggled for several 
hours with a simple query involving two 
database files and a common last name. 
There should be a more comprehensive, 
step-by-step tutorial for the query facil- 
ity. While it may be powerful, it's not 
much good if it's too difficult to learn. 

Superbase 4 also includes a communi- 
cations function for dialing other com- 
puters using Superbase and exchanging 
files via the XMODEM protocol. As it 
stands in the current version, communi- 
cations must be performed in auto-dial 
mode, and each machine musi be set up 
to either answer or receive only. Com- 
munications commands can also be in- 
cluded in DML programs. 

Superbase 4 has the potential to be a 
powerful and useful database program, 
but the 640K -byte memory restriction se- 
verely limits it. If Precision Software 
does indeed port the program іс Win- 
dows and, better still, to Presentation 
Manager, it will be worth a second look. 
Still, the documentation and tutorial ma- 
terial should be greatly improved, and 
the bugs in the program eliminated. 

While Superbase 4 has great promise, 
it’s difficult to recommend in its current 
form. м 


Nick Baran is а BYTE senior technical 
editor based in San Francisco. He can be 
reached on BIX as "nickbaran. " 


LabVIEW Instrumentation Software. 


EDUCATION 
University of Southwesiern 
Lousiana 


"LabVIEW is the best single 
sofiware entity that has been 
written to date for any com- 
puter for any perpose.” Гу, 
John O'Dell, professor of Me- 
chanical Engineering, uses 
Lab VIEXC in hie course on 
computcr-controlled systeme 


MEDICINE 


Sahlgren University Hospitzd Sweden 


"Without any earlier experi- 
ence with programming, we 
тете writing our own applica- 
tions after the LabVIEW §-day 
training course." Dr Anders 
(‘liman uses ІшізУІ КҰС іп 
clinical pharmacobogy, Muscic 
contractions evoked by nene 
stimulation or by different 
drugs arc measurcd via iso- 
metric force transducers with 3 
рішріп analog immi індегі. 
Fach channel is momuimreu un a 
LabVIEW strip chart 


OPTICS 
Aexparl Corporation 


"LabVIEW makes it easy 
for researchers to create 


sophisticated optical experimeais 


that agyoor can operate,” Scot 
Jordan Inc orporares Lahte 
wii sumens fram Mew port 
in applications ike ihi (Gaussian 
аме bean profiler 


SEMICONDUCTOR RESEARCH 


Raythean Company 


"LabVIEW is the system af chatre 


for data acquisition." John Day 
uses LabVIEW and СР instru 


ments ra measure physical proper: 


tes of GaAs semiconductors 
LabVIEW penerams graphs of 
capacitance versus frequency amd 
capacitance versus yoltage 


Our Users Tell the Story. 


e 
Е AUTOMATED TESTING 


Now. . . LabVIEW*2.0 


faster, more versatile, and even easier го use. 


Graphical Pisirimentationm Soffiware 
for Dara Acquisition, Analysis, imi Presentation. 
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| 2:09 Technology Blvd, Austin, Texas 7872750204 
$12/250-91 19. NOO/531-4742.— HOU/IEEE-A28 in Texas 


Sundsirand-Sauer 


"Sith LabVIEW, | have re- 
duced testing time for our 
control panels from 15 
minutes to less than 1 
minute." Jay Herman is іп 
charge of testing Sundstrand 
control panels usei оп can- 
erete paving niachines, A СРІН 
controled power supply tests 
the power requirements (ur 
these machines. Analog anu 
(ірінді lines on the contrat 
Panel arc tesica with the NB 
МЕК № board 


PHYSICS 
The Universit: of Texas 
at Austin 


“We initially set up our Sys- 
tem on a Micro ¥AX [t took 6 
months. With LabVIEW asd a 
Macintosh (f. we got i1 work- 
ing in a couple of weeks." 
Агисспа Overman. graduale 
sedem іп duc Physics Depart 
ment, researches the chemical 
properties of surfaces. іп her 
research, LabVIEW согигој 
GPIB instruments amd graptes 
the data collected 


СПУ, ENGINEERING 
Sanford University 


“LabVIEW is the mosi flexible 
data acquisition software I've 
ever seen—it's also a bil of 
fun.” Or Steven Menismith of 
tw Civil Pngiancering Depar- 
HET ics a0 ежрегінтетнші 
pond to research double di- 
ffusive systems. LabVIEW шм! 
an NB-Mieb- 15 board measure 
signals fram temperate and 
conductivity probes in the 
pond, amd comical a mator thal 
varaes the depih of iie probes 


SIMULATION 
Engineering Measurements Company 


“LabVIEW saved me several 
months of development” John 
ЧИастз simulates digital signal pro 
cessing alporithms with LabVIEW 
The algurahms are burned into 
EPROMSs on intelligent Шу meters 
manulactured by Engineering Мел 
surcmentis Company. 
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Because of the wide 
proliferation of computer 
viruses, the free 
exchange of information 
may bein peril 


elcome to BYTE's third 
Macintosh Special Edition. 
One of the main functions of 

^. these supplements is to give 
you not merely good information on the 
Macintosh family of computers, but in- 
formation you won't find anywhere else. 
You'll use any computer more effectively 
if you know more about it than simply 
how to turn it on and what application to 
run. The Mac is no exception. 

Even if you don't need to write your 
own INIT (as Paul Mercer and Fred A. 
Huxham show us how to do in "Extend- 
ing Your Macintosh"), you'll be better 
off knowing the meaning of all those 
icons marching along the bottom of rhe 
Mac's screen at boot time. 

And as your use of the Mac becomes 
more sophisticated, the time may come 
when you do want to write an INIT. That 
information will be found here in BYTE. 
Advanced computer users are like that: 
They want to use their computers in ways 
that their designers never anticipated. 
Either way—as solid background infor- 
mation or practical how-to information— 
the BYTE Macintosh Special Editions 
Fill the bill. 


The Dark Side 

For quite some time now, I"ve watched 
the outbreaks of various strains of Mac 
viruses come and go, but [ had never en- 
countered one myself, My interest in 
them was merely as a programming curi- 
osity. However, three things occurred re- 
cently that changed ту feelings оп the 


matter. 


EDITORIAL Ш Tom Thompson 


Information 
(Mis)management 


First, an author unwittingly sent us a 
Mac disk infected with the SCORES 
virus. Curious or not, we scrupulously 
check submitted disks for virus infec- 
tions, so we detected it right away. No 
Mac system at BYTE was ever infected. 
However, as you might expect, the au- 
thor was not thrilled to find out that his 
computer was. 

Second, during the first week of No- 
vember, a worm worked its way through 
Internet, bogging down numerous 
networked Unix systems. This worm was 
"benign" in that it only made copies of 
itself and gobbled up processor time. 
However, if the worm had deleted or 
mangled data on the systems that it in- 
vaded, the damage could have been 
immense. 

This incident disturbs me a great deal, 
since most of the Macs at BYTE are 
linked by AppleShare to a single server. 
As stated earlier, while we exercise cau- 
tion in using new software that we re- 
ceive, anyone on the network might slip 
up and infect the Mac he or she is work- 
ing on Under the right conditions, the 
mfection could spread to every Mac on 
the network. This is not a very pleasant 
thought. 

Third, I have hanging from a nail on 
my Office wall one of the infamous 
green-banded Mega-ROM CD-ROMs 
from Quantum Leap Technologies. The 
notoriety of this particular CD-ROM is 
that some of the Mac applications on it 
are infected with an nVIR virus. Unlike 
an infected hard disk, which you can 
erase to wipe out an infection, the data 
on a CD-ROM is permanent. 

The infection on this particular CD- 
ROM is there for all time—or at least 
until I retire it for usc as a Frisbee. The 
release of an infected CD-ROM was ab- 
solutely unintentional on Quantum 
Leap's part, and the company has since 
redistributed new, uninfected copies of 
it. You can be certain that Quantum Leap 
is unhappy about the incident, both for 
the notoriety and because (4 the cost іп 
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make a new master disk and have new 
copies pressed. 

The upshot of all this is that computer 
viruses are starting to cost us in terms of 
time to clean systems of infections, to re- 
place corrupted files, or to redistribute 
software, But if can cost us more than 
that. Computing in the next decade will 
rely heavily on our ability to freely ac- 
cess and use vast amounts of information 
on computer systems across the country 
or across the globe. We will hurl ideas 
composed of text and images off satel- 
lites to other nations. Their citizens, as 
they get to know us, will really—and fi- 
nally—become our neighbors. 

But viruses threaten this capability, 
even as we put И intoplace. To safeguard 
ourselves from these viruses, we might 
have to isolate our networks and hamper 
the free exchange of information, which 
is the very soul of the Information Age. 
This loss is the one that will cost us 
деагіу. 

As one who helps spread information 
about computers in BYTE, I'd really hate 
io see this happen. But unless we con- 
vince every programmer that viruses 
foul the very environment in which 
thoughts are freely exchanged and great 
ideas grow, I don't see any other possible 
outcome. 

Information exchange is important in 
nonelectronic media, too, of course. For 
example, we put the information that we 
think you want in these supplements. 
Now 1175 time for information to flow the 
other way. 

Are these supplements meeting your 
needs? What helps you most? What 
would you like te see handled differ- 
ently? Only if you pick up your keyboard 
and write us—via either conventional 
mail or BEX mail—can we find out. Only 
through the exchange of information can 
we find out if we're serving your inter- 
ests. We welcome your input. 

— Tom Thompson 
Senior Technical Editor 
(BI X name "iom, thompson") 


3orland's new 

lurbo Pascal Family 
nakes programming 
ast and easy 


piles and runs at better 

than a sizzling 12,000 
ines per minute. [ts clear, 
ogical design makes it easy 
0 learn and use. 


Turbo Pascal is truly 
ompatible with Inside 
Aacintosh, which means 
hat you're on familiar 
round—that's why so many 
Aac users have made it 
heir standard. Best of all, 
L's only $99.95! 

NEw! 
fhe Turbo Pascal Tutor 
$ just for you! 

A companion to ‘Turbo 
?ascal, Turbo Pascal ‘Tutor 
juickly teaches you haw to 
rogram your Mac in Pas- 
al! This interactive tutorial 
jn disk and 700-раре man- 
lal really show you how— 
Tom the basics to advanced 
rogramming on the Mac— 
n Turbo Pascal, MPW Pas- 
al or any version of the lan- 


І urbo Pascal* code com- 


uage you re using. code масе 


Юи get... 

С А concise history of Pascal 
and step-by-step concepts for 
Ше beginning programmer. 


О A Programmer's Guide taking 
you through all the specifics 
you'll need from Pascal pro- 
gram structure to data types, 
records and files. 


a An advanced programming 
section covering linked lists, 
stacks, sorting and searching 
algorithms and more, 

п A full guide to using the 
power of the Macintosh in 
Pascal, from use of the visual 
interface to memory manage- 
ment and debugging. 


O Source code on disk you can 
use in your own programs 
withauL paying royalties. 


Onlv $69.95! 


NEW 
Turbo Pascal Numerical 
Methods Toolbox" 


Numerical analysis at 
your fingertips! This complete 
collection of state-of-the-art 
routines and programs solves 
all the most common prob- 
lems in science and engineer- 
ing. And you re free to 
include the source code in 
your own programs. Includes: 
о Solutions Lo equations 
п |nterpolations 


Пп Matrix operations: inversions, 
determinants and eigenvalues 


D Differential equations 
С Least squares approximations 
о Fourier transforms 
Only $99.95! 
NEw 
Turbo Pascal Database 
Toolbox* 

Provides you with the 
search and sort routines you 
need for your Pascal data- 
base applications. 

G Turbo Access locales, inserts 
or deletes records using B+ 
trees. and does it fast. 


о Turbo Sort uses the Quick- 
sort method to sort data on 
single items or multiple 
keys. 

O You pet source code on disk 
and a free sample database 
using the Mac interface that 
you can tailor to your ape- 
cific needs. 


Oniy $99.95! 


&& Turbo Pascal is fast: 
12,000 lines of good. 
compiled Pascal code in 
60 seconds. 


Howard Katz. MACUSER ЭЛ 


All жәйі require a Macnimsh mth al uso 5126 


M Зал риев are тамғасы of registered (сабыны M Бойын 


мун 
Миз Соот @ MPG? Bonand Бл В-и 


For the dealer nearest you, 
or to order by phone 


CALL (408) 438-5300 


Circle M19 on Reader Service Card 


Mixed-Mode Circuit Simulation 
Now Available on Macintosh II 


PSpice, the largest selling SPICE program 
in the world, now brings the benefits of its 
enhanced, fully supported, electronic 


circuit simulator to you on the Macintosh Il. 


The new PSpice Digital Simulator option 
allows full mixed-mode simulation. 
Circuits containing both analog and digital 
components can be simulated. There are 
no performance compromises— digital 
components are processed at logic 
simulation speeds and analog waveforms 


are calculated with PSpice's usual precision. 


The Probe, Parts, Monte Carlo and Worst 
Case analyses, along with Analog 
Behavioral Modeling and the Digital Files 
interface options for PSpice are also 
available on the Macintosh Il. 


Probe and Parts support both the color and 
monochrome graphics displays. Probe 


makes use of Apple's graphical interface, 
and so supports all displays and hard-copy 
devicesfor which Apple provides drivers. This 
includes the ImageWriter and LaserWriter. 
The same comments apply to Parts. 


Every copy of PSpice includes a model 
library of 2,200 analog and 650 digital 
devices and a detailed reference manual. 


PSpice comes with our extensive product 
support. Our technical staff has over 50 
years of experience in CAD/CAE and our 
software is supported by the engineers who 
wrote it. With PSpice, expert assistance is 
only a phone call away. 


For our free information packet, including a 
PSpice demo diskette for the Mac, cal] us at 
(714) 770-3022 or toll free (800) 826-8603. 
Find out for yourself why PSpice has 
become the standard for circuit simulation. 


Ш i MicroSim Corporation | 


20 Fairbanks, Irvine, СА 92718 U.S.A. * (714) 770-3022 (800) 826-8603 « Telex 265154 SPICE UR 


рге % a генімегесі тафетығы of Morro та C'arpocaliaa. АМ чег brands and produci ragmrs-are trademarks or rogiatered tradoenark of ther newpecees holders. 
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SHORT TAKES 


Studio/8 


Just Enough Pascal 


Studio/8: The 
Best Paint Yet 


f Studio/S put on even one 
more ounce of features, it 
would bust the britches of the 
Macintosh. This color paint 
program from Electronic Arts 
is stuffed with more tools and 
capabilities than most people 
will know what to do with, in- 
cluding artists, It comes on 
Five disks, and, like Super- 
Paint, it has all the things 
you'd expect in a great Mac 
aint program, plus things 
rom slick programs like 
PixelPaint and Photon Paint. 

But it also has some of the 
tools for drawing straight lines 
and smooth curves that made 
FreeHand and Illustrator fa- 
mous. With so much to work 
and play with, it's an addictive 
program. The good news is 
that it’s an expensive addic- 
tion, so if you can't afford 
color hardware and lots of 
memory, you're safe, 

I had the luxury of using 
Studio/8 on a Mac II with a 
video card supporting the full 
256 colors. It's in 256-color 
mode that Studio/8 really 
shines. [t's where you can use 
its advanced paint techniques, 
like blending and smearing 
colors, mixing colors, paint- 
ing with patterns (either the 
ones in the Toolkit or ones tbat 
you have done), and working 
with pseudowatercolors. 
There's also a color-sampling 
тоо! (it looks like an eyedrop- 
per) that essentially picks up à 
color from the canvas and puts 
it on the brush or in the aic- 
brush—very helpful if you have 
to match a custom color. A 
masking feature lets you cover 


BYTE editors ' hands-on views of new products 


Studio/8 
5495 


Requirements; 

Mac II with at least | 
megabyte of RAM (2 
megabytes strongly | 
recommended) and a hard 
disk drive with at least 6 
megabytes open for 


up any sections of a drawing 
you want shielded, just like 
masking up the chrome before 
spray-painting а car. 

One of the program's fanci- 
est provisions lets you easily 
make a paintbrush out of 
pretty much any pattern or 
drawing; youdraw it, and then 
the brush loads up with jt. This 
15 really handy for doing com- 
plex but finely detailed back- 
ground patterns. But even on a 
Mac with 2 megabytes of 
RAM, I couldn't always pull 
this off. When I tried to load 
Some of the package's predone 
backgrounds to use them as 
brushes, I got "insufficient 
memor y" messages. 

Besides a complete set of 
painting and drawing tools, 
Studio/8 has a feature called 
Gallery, which lets you set up 
a virtual slide show of images. 
Youcan establish the sequence 
of pictures to appear on the 
screen and go from one picture 


Studio/8; for color | 
ainting, video baard with 
6- or 256-color support; 

System 5.1 or higher. 


Electronic Arts 

1820 Gateway Dr. 
San Mateo, CA 94404 
(415) 571-7171 
Inquiry М225, 


to the next using things like 
dissolves and disassernbling 
checkerboards. For some 
folks, thisis total overkill, but 
if you're in a situation where 
you have to make presenta- 
tions, this is agood alternative 
to buying another package 
specifically for that purpose. 
The program сап open 
images stored in the following 
formats: PICT, Tag Image 
File Format, and MacPaint; 
you can bring in Encapsulated 
PostScript files гот Illustra- 
tor using the Clipboard. For 
Output, you can send docu- 
mentstoa LaserWriter, a Tek- 
tronix Model 4693D printer, 
or a Mirus film printer. I 
checked only the laser-printer 
output, and after working with 
the glorious colors on the 
screen, the lasered images 
were downright depressing. 
As a box of artist's tools, 
this is one of the best collec- 
tions available. You can use it 


to draw anything from clean 
schematics to soft illustrations 
to wildly patterned designs. 
It's straightforward, but for 
the more advanced functions, 
you'll have ta consult the man- 
ual, which is 300 pages long 
and looks like a high school 
geometry textbook. 

This is the most versatile 
paint package I've used. Just 
listing what it can do would 
take lots of room. À program 
this meaty is for people who 
want à do-just-about-every- 
thing color paint/draw pro- 
gram and who also have ample 
memory—someone with à cor- 
porate art director's budget. 

The bad side of Studio/8 is 
its capacious memory needs. I 
often couldn't save files, get- 
ting instead an “error; volume 
full" message. I had no trou- 
ble with simple images of only 
afew colors, though. 

Besides lots of memory, the 
one other essential coraponent 
for using Studio/8 is restraint. 
The temptation is to pig out 
and use everything in the 
Toolkit at least once. It's easy 
to be dazzled by all the tools 
and tricks and end up with 
screens that are the artistic 
equivalent of Las Vegas. 

—D. Barker 


Pascal on 
the Mac 


ust Enough Pascal from 

Symantec's Think Tech- 
nologies Division is an add-on 
module for the language that 
gets the novice user comfort- 
able with working within the 
Lightspeed environment by 
building a game application 
called GridWalker. 

А special desk accessory 
functions as a tutorial for all 
the program's operations. 
There are 20 segments in the 

continued 
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LPA's flex-pert system 
flex combines frames, objects and rules 
within a logic programming framework and 
includes: 

*'if-Ihen' production rules 

* forward & backward chaining 

* frame, objects & slots 

ж demons, procedures & watchdogs 


ГРА MacPROLOG is a multi-window 
compiler system for the Macintosh and 
includes: 

жа fast incremental compiler 

* a declarative graphics systems 

* a powerful optimising compiler 

* flexible interfaces 10 C, Pascal 


Send for your demo disc for Mac or P/C, now! 


PLS, 

31 Cresent Drive, 
Milford, CT 04640, 
USA 

Tel: 800 AILOGIC 


LPA, Studio 4, RVPB 
Trinity Road, London 
SWI8 35X, UK 

Tel: +44 | 871 2016 
Fax: +44 1 874 0449 


Subscription 


Problems? 
iN AO 
AM = 


Ni 
We want to help! 


If you hove а problem with your BYTE 
subscription, write us with ihe detoils. 
We'll do our best to set il right. But we 
must Aove the name, oddtress, ond zip of 
the subscription (new and ald 
oddress, if it's о change of address). Ii 
the problem involves a payment, be sure 
fo include copies of the credit card 
sictement, or fron! and Боск of cancelled 
checks. Include o "business hours" 
phone number if possible. 


Subscriber Service 
РО. Box 555 
Hightstown, NJ 08520 
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assembly of Grid Walker, and 
the desk accessory has differ- 
ent buttons for explanation, 
assembly, and tinkering. The 
advantages of handling a tuto- 
rial like this aren't totally ob- 
vious until it is used inside 
Lightspeed Pascal. 

This desk accessory adds 
yet another window to the 
multivindow Lightspeed Pas- 
са! environment that you can 
refer to at any time. Your at- 
tention remains on the screen, 
instead of having to manipu- 
late a book. We found it novel 
and convenient to do things 
this way, especially since the 
Just Enough Pascal desk ac- 
cessory is a small hypertext 
system. You can click on high- 
lighted words, and the pro- 
gram jumps to relevant discus- 
sion of the word inside the 
message box. The user inter- 
face is well thought out. 

Just Enough Pascal's ap- 
proach 10 teaching is that you 
learn by doing. In the assem- 
bly section, the actual con- 
struction of the game occurs. 
You select text from the mes- 
sage box (a special mode 
allows complete selection of 
the relevant text jn its entirety 
without requiring you to 
scroll) and paste it into the 
main program listing. No di- 
rect typmg is necessary. The 
steps are clearly laid out and 
logical in progression. After 
you've assembled one part, 
the tinkering section gives 
instructive ways to change 
things within the program 
(while telling you how not to 
mess it up for the next section 
to build оп), so that the impor- 
tant points of the construction 
are understood, 

The tinkering area is prob- 
ably the best innovation in this 
type oflearning system. It lets 
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the student self-test his or her 
understanding of learned con- 
cepts by extending them into 
areas where answers are not 
givenbytheprogram. The stu- 
dent is required to think, not 
simply to memorize, encour- 
aging the type of thinking that 
а programmer is required to 
до in rea] life when solving 
programming problems. Of 
course, Just Enough Pascal 
also manages to teach the Pas- 
cal syntax that is necessary to 
use the language. 

Definitions abound, and 
they are used by succeeding 
parts of the lesson in their nor- 
mal context. This forces the 
student 10 master the defini- 
tion or the assembly becomes 
problematic. 

What happens if you make а 
mechanical error of some 
sort—say, failing to paste the 
correct text into the right 
place? A troubleshooting but- 
ton offers helpful suggestions 
as to where things might go 
wrong. However, the correct 
program list (and unit 
changes) is provided far each 
step. Even if you terminally 
munge something, you can 
continue the lesson using the 
preceding building blocks that 
you know to be correct. This 
kind of error recovery shows 
the attention to detail that Just 
Enough Pascal has. 

Just Enough Pascal ts a 
learning experience that does 
not condescend to the novice, 
but teaches the language in 
a straightforward manner, 
using a 100] (the desk acces- 
sory) that is well suited to the 
job. Whether you are new to 
the language or just want to 
brush up on it, this is a great 
learning tool. 

—Anne Lentand 
Laurence H. Loeb 


Just Enough Pascal 
$75 


Requirements: 

Mac Plus, SE, or II with 
1 megabyte of RAM, 
Lightspeed Pascal 2.0, 
and System 5.0 or higher. 


Think Technologies 
Division 

135 South Rd. 
Bedford, MA 01730 
(617) 275-4800. 
Inquiry М226. 
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ғ No Computer Experience Necessary 
Y Ле BEST User Supported Software 


Y FREE Phone Suppori 
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Y FREE Catalog 
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Enter The New Age of Electronic CAD 


E The wait is over for a powerful, easy to use electronic design workstation. 


With the new Douglas CAD/CAM 
Professional System, you can now experience 
computer-aided design without going over 
budget and without sitting through months of 
tedious training. Running on the Apple 
Macintosh Plus, SE and II, the Professional 
System from Douglas Electronics excels 
in price/performance, short learning curves 
and ease of use. 

As the newest addition to the Douglas 
CAD/CAM line of printed circuit board deslgn 
and manufacturing systems, the Profes- 
sional System is а fully integrated engineering 
tool that will take you from the schematic 
drawing to the final routed board. The soft- 
ware features АШ color, unlimited multi- 
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layers and ,001” contro] which makes surface 
mount technology (SMT) and other difficult 
tasks a snap. Professional Layout includes a 
parts placement facility. Schematic includes 
fully interactive digital simulation and net list 
generation. A flexible, multi-pass router 
completes the design cycle with a 16 layer 
routing capability. 

The new age of electronic CAD has come 
with the high resolution and speed of a 
Macintosh engineering workstation. You'll be 
designing your first circuit board just 
minutes after the Professional System software 
has been loaded into your computer. 

[n addition, the Macintosh's graphics capa- 
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bilities allow for powerful features such 
as the ability to transfer Professional 
System drawings into final engineering 
documentation. 

Computer-aided design wasn't meant to be 
time consuming and complicated. If your 
present CAD system has got the best of you, 
it may be time you enter the new age of 
electronic CAD with the powerful, easy to use 
Douglas CAD/CAM Professional System. 

Take your first step by ordering а fult- 
feature Demo. АШ three programs аге 
included for just $25. 

Call or write for more information and to 
place your order. 


Douglas 


Electronics 


718 Marina Blvd. 
San Leandro, СА 94577 
(415) 483-8770 
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Extending Your Macintosh 


With the latest System software, the 
Macintosh Plus has most of the software 
features of the Mac SE, such as the 
Script, Sound Managers, and hierarchi- 
cal menus. It has these additional capa- 
bilities even though it was introduced in 
1986 (more than a уенг before the Mac 
SE), with a completely different set of 
ROMs. New features like these are added 
іс a Мас? repertoire when you drag a 
new version of the System software to the 
start-up volume. 

How does the Mac System software 
accomplish this? It quietly patches the 
Macintosh Toolbox at start-up using spe- 
cial resources that are called INITs and 
PTCHes. An INIT is a small block of ex- 
ecutable 68000 code with a single entry 
point at offset 0 that is used to initialize 
parts of the Mac operating system at boot 
time. INITs normally instal! resources 
like device drivers, and the PTCHes, 
which are similar to INITs, patch out 
known bugs in the Mac Toolbox. Other 
ІМІТ5 modify or extend the behavior of 
the system. We'l] focus on the latter 
function, and we'll give you guidelines 
about when to use an INIT and some 
sample code to help you write one. 

In the oripinal System software de- 
sign, all INITs resided in the System 
File. When the Macintosh was started 
up, ROM boot code loaded the system 
INITs and executed them. But as Mac 
software became more sophisticated, 
third-party developers wanted to custom- 
ize system behavior in other directions 
and wrote their own INITs. But this 
probably caused more problems than it 
solved, for two reasons. First, the num- 
ber of INITs that could be installed was 
limited to 36, since the ROM boot code 
executed only those INITs numbered 0 
through 35 in the System File. Second, 
there was no standard way to install IN- 
ITs into the System File, so most third- 
party vendors wrote their own installer 
programs. Alas, many of these applica- 
tions were quite limited, and some even 
had bugs that could corrupt the System 
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Ене, rendering it useless. 

Faced with these predicaments, Apple 
introduced the ЇМЇТ 31 mechanism in 
fanuary 1986. It's documented in detail 
іп Inside Macintosh Volume IV. 


The INIT 31 Mechanism 

INIT 31 is a simple solution to the above 
problems. [t makes dealing with INITs 
much simpler for both usersand develop- 
ers. First, no more installer programs 
are required. To install an INIT, you 
simply place it in the start-up volume's 
System Folder and reboot. To remove an 
INIT, you drag its icon from the System 
Folder. 

One of the last system [NITs to run, 
INIT 31 searches the System Folder, 
looking for certain files that contain 
other INIT resources, and executes each 
of them as if it were within the System 
File. The limit of 36 INITs is also gone. 

INIT 31 is a System INIT, an INIT re- 
source that resides in the System File. 
When the Mac boots, all the INIT re- 
sources іп the System File are executed. 
When INIT 3i is executed, it does the 
following: 


е Searches for files of type INIT, cdev, 
or RDEV within the boot volume's Sys- 
tem Folder. 
е Opens the resource fork of each file of 
the specified type. 
» Checks to see if the file has а sysz re- 
source ID = 0, The first long word of the 
sysz resource specifies the size of a con- 
tiguous block of memory that must be 
available m the system heap for this par- 
ticular INIT to run. If this space isn't 
available, INIT 31 tries to resize the sys- 
tem heap to accommodate the sysz re- 
quest, If a вуз» 0 resource isn't included 
in the file, INIT 31 assumes a 16K-byte 
default space. А sysz resource doesn't 
assure that your INIT will get the mem- 
ory requested. An INIT must still check 
for errors when allocating memory. 
* Checks the Ше for INIT resources. 
continued 
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Figure 1: Macintosh RAM аг system 
Start-up. 
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Each INIT resource is loaded via a Get- 
IndResouree call, and MC68000 regis- 
ters AO through Аб and DO through D? 
are saved. А handle to the currently run- 
ning INIT is placed in register AO. The 
running INIT can use this handle to call, 
for example, SetHandleSize or Detach- 
Resource on itself. INIT 31 does not 
actually lock down the INIT resource, so 
it must have its locked bit set. 


After executing the last INIT resource 
of a particular file, the resource fork of 
the file is closed, and INIT 31 continues 
its file search. 


Some Guidelines 

Since INITs are run very early in the 
start-up process, it is important that you 
adhere to the Macintosh rules of defen- 
sive programming. It is completely unac- 
ceptable for an INIT to crash at boot 
time. It is just a5 unacceptable to not have 
an “abort” option in the beginning of the 
INIT, which, if invoked, causes it to sim- 
ply exit. This is necessary because, de- 
spite your best efforts, an INIT can 
break or cause a system crash because of 
future System changes or through inter- 


action with another INIT. Over time, 
most INIT developers have adopted a ca- 
sual standard: Holding down the mouse 
button or the Shift key will abort an ІМ- 
IT’s execution, Listing 1, UserTestIn- 
stall from the SerapSaver source, 
shows one way to detect this condition. 

It’s generally a bad idea to require 
user Interaction at INIT time. Since the 
only Toolbox manager initialized а 
INIT 31 time is QuickDraw, it is diffi- 
cult to prompt the user for any input. AI- 
though you can initialize other Toolbox 
managers from the INIT itself, Apple de- 
signed the INIT 31 mechanism for in- 
stalling device drivers and system 
patches. The user should not have to pay 
attention to the cornputer at boot time; 
filling in dialogues or answering ques- 
tions in order to get the computer to run 
is not desirable. The UserTestInstall 
function does not completely violate this 
principle of no user interaction, since the 
standard behavior (1.е., your Macintosh 
boots and the INIT installs) requires no 
user input. 

As a rule, it's also a bad idea to design 
anything major, in terms of size or exe- 
cution time, as an [NIT. If you have an 
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INIT that is larger than a few K bytes or 
requires more than a second or two to 
run, there's probably a better way to do 
what you want done. Think hard about 
your goals and see if you can do the same 
job by turning your INIT into an applica- 
tion. This approach makes even more 
sense now that MultiFinder is available. 


Allocating Permanent Memory 
When you're implementing an INIT that 
patches a system trap or installs a driver, 
you must allocate memory permanently. 
There аге two main ways to do this. Fig- 
ure 1 illustrates a simplified Macintosh 
memory map at initialization time. 

The system heap is the best place for 
static memory allocation, since it is ini- 
tialized only once at boot time. Before 
INIT 31, a number of obstacles stood in 
the path of increasing the system heap if 
your memory requirements were too 
great. At that time, most machines had 
only 512K bytes of RAM, and perma- 
nently reserving big blocks of memory 
hindered the functionality of the com- 
puter. Increasing the system heap even 
caused a number of popular applications 
to break due to their incorrect assump- 


tions about the systern memory layout. 

Back іп the early days of Macintosh 
programming, it was common practice 
for programmers to get their static mem- 
ory by lowering the low-memory system 
global BufPtr. This global holds the de- 
fault stack pointer value that the Macin- 
tosh System Segment Loader uses to 
launch applications. Initially, this global 
points close to the top of available R AM. 
Programmers lowered BufPtr by the 
number of bytes they required, and then 
they used the memory that was between 
the old and the new BufPtr as their per- 
manent memory. Using this memory 
would appear to actually wipe out the 
stack used by the current INIT. To avoid 
this fatal situation, the stack is actually 
allocated much lower in memory at INIT 
time. 

Lowering BufPtr, however, has its 
limitations. The most notable is that 
since subsequent INITs (and potentially, 
applications) might likewise lower Buf- 
Ptr to get memory, it is impossible to 
free any of the previously allocated 
memory and return it to the heap far use 
by the system. An easy target for abuse 
here is the Macintosh file system cache. 
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Despite the fact that you can usethe Con- 
trol Panel desk accessory to adjust the 
memory allocated for caching, unless 
the cache ІМІТ was the last program to 
lower Buf'Ptr (it usually is last, since it is 
numbered 35), it cannot increase or 
shrink the cache memory until the ma- 
chine is restarted. Changing the cache to 
use system heap memory would be an im- 
provement for many users. 


Using INIT 31 with ScrapSaver 
Macintosh users know the Clipboard as 
the place where objects are placed Гог 
subsequent pasting after a cut or copy 
command, This simple yet effective 
mechanism is the vehicle by which users 
interchange data between applications. 
The Clipboard (or “desk scrap" in inside 
Macintosh terminology) is not main- 
tained across reboots of the machine. 
ScrapSaver is an INIT that remedies the 
loss of desk scraps by writing the scrap 
file to disk. А brcakdown of SerapSaver 
looks like this: 


* At boot-up, see if SerapSaver is to be 
loaded. This 1ncludes checking the 
continued 
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mouse button and Shift key, as well as 
the System version (4.0 or higher). 

* Install a ShutDown procedure for writ- 
ing the scrap file to disk. 

* Determine the name of the scrap file 


he 
ScrapSaver INIT 
remedies the loss of desk 
scraps by writing the 
scrap file to disk. 
Ei 
by reading it from the boot blocks. 
е Read the scrap file header to determine 
the current scrap size and data type, and 
Store this information in the appropriate 
low-memory globals to initialize the 


scrap. 
е Draw ап appropriate icon on the desk- 


or 
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top. The icon reflects the type of object 
in the scrap file. 


Shutdown Procedures 

As described above, ScrapSaver makes 
use of the Macintosh Shutdown Мап- 
ager, which is documented in /nside 
Macintosh Volume V, [t gives developers 
a formal interface for restarting or shut- 
ting down the Mac, as well as routines to 
install and remove procedures that will 
be called at shutdown and restart time. 
Whena ShutDown procedure is installed, 
the programmer must specify when in 
the shutdown process it is to be called. 
There are five different possibilities: 


* sdOnPowerOff calls procedure before 
power-off. 

* sdOnRestart calls procedure before 
restart. 

» gdOnUnmount calls procedure before 
unmounting the start-up volume. 

* sdOnDrivers calls procedure before 
closing drivers, 

е sdRestartOrPowsr calls procedure 
before either power of for restart. 


Since a Toolbox trap—Unload- 
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Making Art on the Macintosh 11 
Michael Gosney and Linnea Dayton 


Transform your Mac into an artist's brush and 
canvas in the click of a mouse! Laaded with in- 
sider tips, secrets and shortcuts, this entertain- 
ing and highty informative book will help you 
create the art you want using the Mac {I's amaz- 
ing electronic art and design capabilities. 
Sofibound, 320 pages, 522.95 ISBN 38159-5 


PageMaker: Desktop Publishing on the 
Macintosh 

Kevin Strehlo 

Make the most of Aldus' PageMaker 30 soft- 
ware and your Mac. This illustrated book in- 
cludes a comprehensive overview of PageMaker 
tools, image scanning and bit-map graphics, 
plus design tips that will help you bridge the gap 
between computing and publishing. 

Softbound, 320 pages, $27.95 ISBN 18764-0 


The Macintosh 1 Reference Guide 
Mark D. Velikov 


Developed for new and prospective Mac Il 
Owners, this current and comprehensive guide 
will help you unleash the mighty Mac's potential 
with authoritative advice on choosing and using 
hardware and software add-ons, upgrading and 
enhancing your system, and much mora. 
Solbound, 352 pages, 521,95 ISEN 38227-3 


4th Dimension: A Complete Guide 

to Database Development 

Tim Knight : 
Perfect for beginning and intermediate level 
developers, this book shows you how to design 
a database and write customized applications 
thattake full advantage of the graphics, net- 
working and color of 4th Dimension, Acius' 
powerful relational database for the Macintosh. 
Softbound, 480 pages, $21.95 ISBN 38172-2 
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Serap—already exists for flushing the 
scrap file to disk, SerapSaver simply 
has to install a ShutDown procedure to 
call it. Installing a ShutDown procedure 
involves allocating а nonreiocatable 
memory block in the system heap to bold 
the code. The block is allocated in the 
system heap, since it needs to be around 
when the Shutdown Manager calls it. 
The ShutDown procedure is then moved 
into this block with the BlockMove trap. 
The Shutdown Manager trap 5DInstell 
is called to place a pointer to this code 
into the shutdown task queue. We pass 
sdOnUnmount as one of the arguments to 
SDInstall, since we want the scrap file 
flushed before volumes are unmounted 
whenever the machine 15 shut down or re- 
started. Listing 2 shows the code from 
SerapSaver to install this procedure. 


The INIT Code 
It is a straightforward task to write an 
INIT that reads in the Clipboard file and 
fills in the necessary low-memory glob- 
als needed to get the system to recognize 
the scrap. Tabie 1 lists the Scrap Man- 
ager [ow-memory globals. 

continued 
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Listing 1: UserTestInstall, from rhe ScrapSaver source, is code thar 


detects when the Shift key or mouse button is down to abort the execution of 
the INIT. 
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Ж „ы шқ ши жи жалақ ши AN же. GN Ah Ro neun тт Г чир чир тағ тағ тағ ЧЕР ЛЕШ CUR “ағ "ағ Ұн RR ии шә п CUR ин ши GR өші тан шағ өше шн шә ши ши Өш шили. пн ин шә иш пы өш ли. жи. ли, ли. лаша. ШИШ 
à m dünafenmod plots symbols m ans Dum 
; = the ShutDown proc to the system evi ме rms jte 
j гар and install it into the ShutDown task queue т мре curves кн ипи pa МІРІ 
—X —-—— —— ———————————————— — im Vastly with error bars 
InstailShutDownProe: Зы наи 
moveg.l #-1,07 i error is initial funetion result гы МОЯ sa Deed 
move.l #MyProcEnd-MyShutDewnProc, 40 100 | 
; get length of SnutDcun code | 
_-NewPtr Sys ; make space in system heap, result in во "EL 
bne.s — NoShutDown ; error! 3 lr; 
= ooo fl 
move,l a0,al ; put in al for _BiockMove Е | 
le& MyShutDownProc, 80 ; source -050 
move.l #MyProeEnd-MyShutDownProc, 40 
; length again ‚ c4 00 - 
-BlockMove i сору the code 000 100 2200 500 400 500 
поме. а1,-(8р)  ; the ShutDown procedure pointer 
move.w  fsdOnünmount, -(sp) ; call this procedure nt ShutDown time Sine Wave 
301151811 $ unmounting disks 
moveq.1 #0, 97 j по error 
NoShut Dawn : Extenders" available for 
d 4? і error LSP^", TML'", LSC, мр: У 
rts 


Манн, Sabra aid PH ure фелу 
| ul АН raner 
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At INIT 31 time, all these variables 
ате uninitialized. In addition to these 
variables, we must understand the format 
of the scrap file (see figure 2). 

To install a valid scrap object, the 
INIT needs to do the following: 


* Store the name of the scrap file into the 
low-memory Scrap Manager global 
ScrapTag. 

* Store the address of SerapTag (970 
hexadecimal) into the SerapName var- 
iable. 

* Read the data-size Field of the scrap 
file and store it into the ScrapSize vari- 
able. We need to increase the size of this 
field to account for the size of the data- 
type and data-size header fields. The 
definition of ScrapSize includes them. 

* Initialize the ScrapHand1a variable to 
Nil, since we don’t really read the scrap 
into memory. 

® Initialize the ScrapCount variable to 
Zero. 

» Initialize the ScrapState variable to 
Zero. 


Performing the above steps is all that's 
required to initialize the Scrap Manager. 
Whenan application later needs to access 
the scrap, the scrap file contents will be 


EXTENDING YOUR MACINTOSH 


read into memory. See listing 3 for the 
complete ScrapSaver assembly 1ап- 
guage code. Listing 4 contains the INIT 
resource information in Rez format. List- 
ing 5 is the MPW make file. 

The Start Manager chapter of Inside 
Macintosh Volume У states that the name 
of the scrap file is stored in the boot 
blocks of a Macintosh volume. Reading 
this requires the use of the Device Man- 
ager instead of the File Manager, since 
the boot blocks are not part of any file. 
They are actually logical blocks 0 and | 
(each block is 512 bytes, so the boot 
blocks are ІК byte in size) of every Mac- 
intosh volume that has a System Foider. 

In addition to specifying the scrap 
filename, the boot blocks are used to 
store a number of other system param- 
eters, including additional System File 
names and the size of the event queue. 
Page 351 of Inside Macintosh Volume V 
contains a chart of the boot block con- 
tents. You should note that using this 
very implementation-specific informa- 
tion unnecessarily will needlessly jeop- 
ardize your program's ability to remain 
compatible in future implementations of 
the Macintosh operating system. Even 
though all these law-memory system 
globals are listed in the SysEqu.a file 


Table 1: Scrap Manager low-memory globals, 


Name 
SerupSize 


SerapHandle 
SerapCount 
SerapStata 
Зстарћаве 
SerapIeg 


Location (in hex.) Purpose 


Загар length 

Метоғу serap 
Validalion byte 

Scrap site 

Pointer to serap name 
Scrap fllenama 


Space allocated 


Long 
Hande 
Wor 

Word 
Pointer 
STAING(15] 


distributed with Apple's MPW develop- 
ment system, the careful programmer 
will always be wary of direct accesses 
(writing in particular) to system globals. 
Generally, if a functional interface is 
provided to accomplish something, use 
it. But since there’s no other way to 
achieve ScrapSaver functionality with- 
out writing to low memory, we have to 
run the risk of future incompatibility, 


Hello, World 
ScrapSaver's use ofthe Shutdown Man- 
ager contains an important lesson for all 
Macintosh programmers. The Shutdowa 
Manager is available on all Macintosh 
computers using System 4.0 and higher. 
If you called a Shutdown Manager func- 
tion without ascertaining the presence of 
System 4.0 or higher, you'd be greeted 
by system error ID — 12, unimplement- 
ed trap error. Fortunately, it's easy to 
check the System verston with the use of 
the SysEnvirons function. 
SysEnviroans wasn't available until 
System 4.1, so for our purposes, we'll 
check for a System 4.1 or higher. Once 
apain, this seems like a catch-22 situa- 
tion; however, the library code for Sys- 
Environs handles pre-System 4.] situa- 
continued 


Figure 2: The formar of the scrap file. 


Listing 3: The complete MPW assembly language source code for the ScrapSaver INIT. 


disk at Restart or ShutDown time. 


Version 2.01 


: Copyright 1987, 1988 Paul Mercer. 


? 
$ 
P 
i 
H 
; 
t 
, 
F 
Р 


D шш, um um шш шш WD EE тш шш шш Gu c3 gg ee, дик nd ee ee жанай елдей 


INCLUDE 'SysEqu.a' 
INCLUDE Traps. s! 
INCCUDE 


3: ShutDounEqu. a! 


$ oorapSaver ls эп INIT that reads the desk scrap at boot time. 
It also installs a ShutDown procedure to Flush the scrap Ре to 


Thanks to Darin Adler for many helpful comments and suggestions. 


і get Macintosh system symbols 


; get Macintosh syetem trap macros 


у get Shutdown Manager symbols 
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Ra a —À m uum anm A уши. шщ шш шш Б — Г 


Changed Setõcraptlobals to skip scrap size adjust if size 15 0 


mr aie e aiti get dei Bt eer с=з ——= elgg ans Écrit e ie T чыг, tage ti tte эда gt 


; symbols relating to boot blocks 


BBSize equ 1024 
BüScraptiame equ SGA 
SerapNemeSize equ 16 
; System symbols 
sysNeeded equ $0410 
5shiftByte equ у 
shiftBit equ 0 
; icon resource id numbers 
noSerap equ 129 
blobSorap aqu 130 
TEXTScrap equ 131 
PICTSerap equ 132 
nolInstallSerap equ 133 
; my globals allocated on the stack 
myStackFrame record 0,decrement 
myKeys ds.b 128/8 
the¥orld as. b SysEnvRec 
paramBlock ds.b 1OHVQE1Size 
bootBlocks 95.6 ВВбіге 
smallBuffer 98,3 "i 
varsoize equ # 
endr 

ScrapSaver: main 

import InitShoewINIT,ShowINIT31 

import SysEnvirons 

vith myStackFrame 


=e we “МШ 


= "m 
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size of boot blocks 
offset from start of boot blocks to scrap name 
zien of scrap filename (Pascal STR[15]) 


ShutDown Manager is only in System 4.1 and up 
byte and 
bit offset in key map for Shift key 


empty scrap flle 

unknown Scrap type 

TEXT scrap type 

PICT ясгар type 

aborted SerapSaver install 


my stack frame 
KeyMap structure for GetKeys 1n routine UserTestinstall 
for SysEnvirens in routine SysTestInstall 
for Flle System calls 
buffer for loading boot blocks 
buffer for reading scrap variables 


executable code entry point 


; ShovINIT31 code 
SysEnvirons glue 
use the stack frame 


H ти дд ша. eee eee eee eee eee ee eee ee eee ee oe oe eee ee ee шы эшш жшк eee eee ee ee Р У eee "РР 1 ur “ғ ee д do dar 


This 1s the standard, but not required, header far executable resources 


H were ee eer EET ИШ АЛ ИШ ЧЕ ИШ ЕШ ЕШ ЕШ ШР Pee ТТТ А eee ee ee ee “шг ee ee ee ee ашп тн таша d шш шг 


bra.s 


de, 1 
de. W 


movem. 1 


bsr.s 
bne.s 
bsr. 8 
bne.s 
bsr.5 
hne.s 
bsr 
bne.s 
ber 
bsr 
ber 


Exit: 
move .W 
ber 
movem, 1 
unlk 
rta 
NoInstall: 
move .w 
bra.s 


CodeStart 

(* INIT! ) 
1 

2 


InltS5nowINIT 
a6, #varsSize 
43-d7/a2-a6,-{sp) 


UserTaestInstall 
NoInstall 
SysTestInatall 
HoInstall 
InstallShutDounProc 
NoInstall 
ReadBootBlocks 
NoInstall 
ReadSerapFiie 
SetScrapGlobals 
GetlIconNumber 


d7,-(sp) 
ShowINIT 31 

(sp)4 ,d2-d7| 22-86 
86 


FnoInstallSerap, dT 
Exit 


LINE LI 


та "ko кы тар YI sm ын A "шп Ән "шч 


"s owe Bit We Fi 


skip header data 
resource type INIT 
id 1 

version 2 


initialize the ShowINIT library right away 
allocate my variables on the stack 
save the standard Toolbox registers 


test to see if user objects to installation 
and exit quickly 
нвгегініп system requirements 
and exit if not 
install the serap file flushing ShutDown proc 
but exit if we fail 
read in the boot blocks inte a buffer 
but exit if error 
read the serap size and type (d5, 46) 
and effect the scrap change 
and pass these registers to GeticonNumber 
which returns an ICN# resource id in ат 


push the ТСН id for ShowINIT31 

draw the ican 

reatore the previously saved registers 
deallocate my variables 

return to INIT31 


; specify the 'X' ison 


and fall through ta commen exit 


continued 
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Р 
i; UserTest Install tests the mouse button and Shift key states 
; and will return NE if elther is down 


i St = Be RI RI RD Beeb SSS SSS FSS BESO CESS Oa 


ee ee By ee te es OE i th EE Be e 


UserTestInstall: 
moveq.1 й-1,47 ; d7 1s the Boolean result 
celr.b -івр) ; Boolean result for Button 
— Button 
move.b (яр)ғ,40 ; get and test result 
bne.8 UserNoInstal) 
pea myKey5(a6) ; ту сору of the key map 
GetKeys 


btat Mshifthit,shiftByte+myKeys(a6) : check the Shift кеу 
bne,s  UserNolInstall 


moveq,1 80,47 ; everything is wonderful 
UserNoInstall: 

tst.u d7 з èt the eondition codes 

rts ; and return 


; SysTestinstall returna NE if the System version is older than 4.1 
; to make sure we have the ShutDown Manager facilities 
r 


T ee ky LLL HE BR Ts oT SIS ПТ S (ИШ йын i nr ah БЫ kr кей ҮТӘ ЕР ННН e ез Бе РТ Be ae Вы ңы A E ЕТТ i Ын {Р AA eS аар TS) Le a қы ee es RI сң ЕТЫП a 


SysTeatinstall: 
moveq.i 4-1,7 з d7 is the Boolesn result 
elr.w ~(sp) і OSErr function result 
J 


move.w #1l,-(ap) versionRequested is 1 

pea theVorld{e4) ; the environsRec argument 

bsr SysEnvirons ; eall SysEnvirons 

move.w (3р)+,00 ; get and test OSErr result 

bmi.s SysNoInstall ; ond exit if real error (negative) 

np.w *sysNeeded, theWorld.systemVersion{aé} ; we need System 4.1 
; For ShutDown 

bit.s SysNoinstail 


moveq.l #0,d7 ; everything 18 wonderful 
SysiioIneta11: 
Lst.W 87 ; get іле condition codes 


rts з and return 


$ dmm. um. em nem ри шш. ams PR, e AR. cum, лар s Қар. дал SO олар. ли Қыр. A PI ьар. LA эы. E L ns iA aat ces tes ums A рь AR, Rs Бра. Eu, IT LS ML Sy AY orm PS M. Nm ша. a I GE аад ue -- -- —— ара ши ыз тю... иш NR ой. ap олы. иши. GB, aoan a „ш. диз. an, қар. DR RE 


; А simple ShutDown procedure that flushes the scrap file to disk 


1 Mad ан MEN тм мей кый JEN ыз. зе rm, ти шем ЫЙ ШЫН aedi Ho бен бщ. тш $4 Do, ли, e жы. (ШЫ MEN АЁ. den иһ. лі жы, gem жн, mmm ла. ni, с iui. dés ші, Шың ШШ. mem QUA, dE ёа, Аа, enc opu. est mu gef Жы ұйы. ле CLA... DLL, aH. ей шей Бі ges (ШІ Qm oss emp uen qued sí gie БА. її. ші, (ші. ML, АА. él, ep, Ын, adn. GEM ЯШ SEN (ӨШ. cem em, тъз ml. м4 а. — A Mr n ШЕШ ИШӘ NEN ms dis а... NEN шәй юы шы юш імен іші. ні. 


MyShutDownProc : 
сіг. -(вр) ; function result 
_UnlodeScrap ; write the sorap to disk 
2449.2 #4,sp ; ignore result 
rts 

MyProcEnd: 


gp € mmm mmm ES ШВ Е ба МШ из єз ши жш лин чөн чир ча. тШ ШВ чар (=з =з р Р ӨЕ ЧЕР = = Ш Ө ШӘ РӘ К. о Р о SD ONE EM NR US UR өт UA пи UE ча D аю шли A SD Pe ию бш URGE Uu m "E кә єл лш шт өз UR тл шш кә өш ке. тк. 
} Сору the ShutDown proc to the system heap end install it 
| into the Shutdown task queue 


SP Pl SR pore шира. нар y GU ap ee oe ge ee lp руа ner 


InstaliShutDownProc: 
поуед.1 #-1,07 
move.) &MyProcEnd-MyShutDownProc,dO ; get length of ShutDown code 


-MewPtr aya ; make space in syetem heap, result in аб 
bna.s HoShutDown ; error! 

move.l аб,81 ; put ig al for .BloekMove 

lea MyShutDownProc,aQ ; source 

move.l #MyProcEnd-MyShutDownPres,d0 ; length again 

.BloekMove ; сору the code 


the ShutDown proeedure pointer 

call this procedure at ShutDown time 
unmounting disks 

no error 


move.1 а1,-(ар) 

move.w — WsdOnUnmount,-(sp) 
.SDInstall 

moveg.l 00,47 


Sr “ын Um ыш 
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NoShutDown: 
tst.w d7 ; error 
rts 


Н Аы шшр сеп iz JU Ж. з -—— ЕА. Шық ыы. i лар ықы md. әне олај қыз қа) "ЕЕ Ый ше mn. gun o. ЫЛ BEL „ш ш ER IER et ls 1 ишш өш ыы Red шей} П ран, ШР. ол. UH. ЫА. ШЙ 1-8 Lis ПЫ, 2... ELI жак. д. Де] ШЕЙ EN. LED. олын, GN. ШИЙ. диф. Јын. А, ib. EUER ER. атр юй. шы аяз. ашты деф, Dum. пий Hob НЫД, hem tis Pan кән бә ҺР Jide ЧЫРЫ шь дь ШЫНЫ ool ale РЫА БЫР Hals ЫЬ Ше сыз dodo ceca ЧЫҢ ШЫР ДУ 


; Read the boot blocks into the boot blocks buffer, 
; r&iura NE if reading fails 


H bal te Ф ЕШ өсі be [єт RP SESS SSSA REARS Se MERE SD Oe EEE DOSER ERSTE Й «0 чаду із быы бай Әб ба? ШЕ ШЬ шін ese SERRE ШШ Пи єх be С Бет ұту т» DASA es Rc Dec Ee 


ResndBoctBlocks: 
lea paremHlock(an6),nD ; point to parameter block with ай 


elr.l ioFileMame(aU) ; no name for input 
clr. ioVRefNumi a0) ; zero 15 the default volume 
elr.w 1oVollndex(aO) ; £ero the volume index to use ioVfiefNum 
_НбеїҰТаѓо ; get the default valume info 
} SO не can use the Device Manager 
; to read the boot blocks 
bne.s ФЕттгог ; exit on error 
move.w ioVDrvInfo(aD),ioVRefHum(a0) ; get the default voluma's drive 
move.w  ioVDRefMum(a0),ioRefMum(a0) ; number and driver refnum 
len bootBlocks(aS),al ; load the boot blocks here 
move.l a1l,ioBuffer(nO) 
move.l #BBSize, ioReqCount(ad) ; load this many bytes 
move.w #PeFrosStart, 1oPosMode(a0) 
move.l #0,loPosOffset(a0) ; boot blocks are at beginning of volume 
_Read } read the scrap filename (Device Manager call) 
#Error: 
rts 


BRS SS Ө#ШЕ ЖЕШ „ЫРЫ ЧЫН SST ASS ШЕЮ ЖИЫ. ЭШ. ERN RE Se БЫН SS eS SSS SE eee ee SS Se DSR OS Lea eS ұлша, Бет, ee Rs] DX ORT GR Е, Dui, C23. II] SSAA SRS ЫНА Ex Е FEM БІН CES EX [exp DEN SSS Бы RS Бай еш Гың GU CZ TASS SBS Бе Би НО] Е Gu ENS GUY. GPUs 


; 
; Returns scrap type and scrap size іп 45, dé, 
$ these valuez are sero if the file 18 empty or doesn't exist 


rn 


ReadScrapFile: 
сіг.1 45 ; initialize the output type and size 
сіг,1 a6 
lee paramBlock(a6),a0 ; point to parameter block with a0 
lea bootBlocks+BBScrapName(e6},a1 ; gl points to scrap name read 


; from the boot blocks 
move.l  al,ioFileName(a0) ; set up the filename 
move,w — theWorld.sysVRefMum(a6),ioVRefNum(a0) ; get the boot drive 

; working directory 

elr.b ioFilefype(aO) ; the Mac uses only file type zero 
move.b — WfsRdPerm,ioPermssn(eO] ; we want only read permission 
сіг.і toOwnBur (аф) ; no speclal access path buffer 
_Onen 
bne.s БЕггог 


lea smallBuffer(a6),a&l ; load the scrap type and size here 
move.l al,ioBuffer(ad) 

шоуе,1  dé,ioReqCount(mO)] ; it 18 в long word 

move, w #fsFromStart,ioPosMode(ad) 

move.l #0,foPosOffset(a0) ; size із at start of file 

-Read ; read In scrap type 

bne.s PAfterÜpenError 
move.)  í(n1],d5 

_Read 

bne.s @AfterOpenError 
Поуе.1 (в1),46 ; return асгар size here 


return sorap type here 
read in scrap size 


та м 


@ArterOpenError: 
Close 
RError: 
ris 


continued 
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gp чч um ыш um ^a ча! чие чан ar ЧЕР VEN RP GRE A мап ышы ашы a, NN ли. жа. з. шы. йм ш. tA Лы ша МЕ МВ р dip Rem e ee re 


Take scrap sige in dé 
and set up the Scrap Manager low-memory globals: 


тич чит "бан тни лені uuum cuum uncut cum пг hab E Чр nid түн ЫН ғ ЧР ЧР ШР ЧЕР kl eee ИШ ИШ ИП ИШ ee SE eee eee he и 


? 
d 
i ScrapSize 
; SorapName 
j ScrapTag 
; SerapHandle 
i SerapCount 
; Note that this is the only routine that directly accesses low memory 
Setocrapolobela: 
lea bootBlocks+BBScrapName{aé),a0 ; a0 polnts to scrap neme read 
; from the boot blocks 
lea ScrapTag,al ; SerapTag holds the scrap name 
почед. 1 #S5crapNameSize,do j this many bytes 
-BlockMove 
move.l ні,бсгарМаше ; set up SerapName to point то ЗегарТар 
исуе.1 46,40 
бед.8 zerooize 
addq.1 #8,d0 } adjust for type & size header 


бегоБізе: 
тоуе.1 Я40,5сгарбіге $ Bhd store it for the Serap Manager 
гіг.1 SerapHendle : initialize the rest of the Scrap Manager 
elr.w SerapCount ; variables 
Clr.v SerapState 
rts 


Н тә ч ар s Pix cd ll: mm М ЧР Чы pol Rh Ll me ir Sl a уф-ф» == == Sire т ығ ir ee “Їз r “йг ЧА ЧЁ ийа из or ae Se ЕР Ч Пы Se чї ah шг ЧЫ ESE Pe SP йы dr SSS SPS eS TE ін «бы Sete № ШЫ] ЧЕ ^ч a r a ыг ин 
; GetIconNumber takes the sorap type in 45 and the serap size in dő 
; and returns the appropriate ICN# resource id іп 07 


GEetTécuNumbe г 
move.w #noSerap,d7 ; start with this guy 
tst.I 48 і any scrap? 
beg. s GetDone ; поре, so fall through 
lea TypeTol DTable,ad ; point to the types table 
NextType: 
move,eu (а0)«,47 р get the resource id 
move.l (ай)ғ,40 ; and the corresponding type 
beq.s GetDone ; if at end of list then blob out 
cmp.l 85,40 ; else if we haven't matched the type then 
bne.s NextType j loop again 


GetDone: 
rts 


| $ This table consists of an icon resource id followed hy a scrap type 
: and 19 terminated by a generic icon 1d followed by a tero type 


pene ы Шы неш ee eee oe Ree ee eee Re eee ШШ (ЕШ ESM ERED ee Be Swe Ane EER DE ыы (гін (ші I IIT T SSE SR EAT I ЖЬ нің ніл ій йы аз Бао ип шь шь шым» а шт 


TypeToIDTable: 
dea.w TEXTSerap 
dc.l ('TEXT') 
de.w PICTSerap 
de.1 ('PICT') 
de.w blobSerüp 
бе, a ; end of list marker 


H ERO OOF тш ли жә ша. пи GO жә GER GA шп NND NND NN г, GA єє, БƏ. ки эш ею Vm um umm um um am BEEP Бр Бы сия NER шиш пси єтї. тш шш GERD SEED SEE єл pn иш тш сп ишш гш em иш Бл өш n Е ВИ 5 ФВ др Ел СЕЕ ши ші бщ Cn SES SP їр. Gm з SPSS SPE NO шт щл кш лп пиз See SF шш ши пеш шт онип | 
LI 


End the INIT with some mora embedded varsion info 


і wer Ge "Өс ШИА fete tr eS n m "А-а n ee n зт. 


dc.b 'Verglon 2,0! 
de. t 'Copyright 1987, 1988 Paul Mercer’ 


-r r r ЧИ. 


Prie er i ees SE ir r Im IERI SSPE SS r SOL mo a r Um EE Hm - nene tn ct Жі кіт «із iar ee e dan чит e ee 


end 
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Listing 4: The ScrapSaver resources іп Rez format. $"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF ЕР EQ" 
$"07 FF FF EO 07 FF FF ED 07 FF FF ЕО 03 FF FF CO" 
} 
#1 па] да "Types .r” }; 
type 'Paul' as ‘STH '; Іі blobSerap #/ 


resource ‘ICN#H' (190) [ 
resource 'Paul' (0) { 


"Scrapsaver Version 2.0\101987, 2988 P. Mercer" $"DO 00 O0 00 00 00 00 00 00 07 ED 00 00 O4 20 00" 
1: 6902 FB 1Р CO 06 20 04 60 04 40 02 20 04 ТЕ FE 20" 
$"04 14 04 20 04 OB E2 20 04 11 31 20 © 20 10 AQ" 
resource 'BNDL' (12B) { "04 40 31 20 04 B1 EZ 20 05 02 O4 20 (м BD 08 20" 
‘Paul’, $"04 48 10 20 05 20 20 20 04 10 40 20 04 DB 80 20" 
0, $"04 05 00 20 04 O2 00 20 O4 00 00 20 05 00 00 20" 
{ $"04 DO DO 20 04 00 00 20 08 00 00 20 04 OO 00 20" 
$"04 00 00 20 04 00 00 20 06 00 00 60 03 FF FF CO", 
0, 128 %"00 00 OD 90 00 OD OD DO 00 07 EO 00 00 07 EO OD" 
» 903 FF FF CO 07 FF FF ED 07 FF FF EO 07 FF FF EG" 
"ЕНЕҒ!, $"07 FF FF ED 07 FF FF ED 07 FF FF ED 07 FF FF EO" 
S"07 FF FF ЕО 07 FF FF ED 07 FF FF EO 07 FF FF Eo" 
Ô, 128 $"07 FF FF ED 07 FF FF Ей OF FF FF BO OF FF FF EQ" 
) $"D7 ҒҒ FF ЕО OF FF ҒҒ ED 07 FF FF Ей 07 FF FF ЕС 
} $"07 FF FF EO 07 FF FF KO 07 FF FF ED 07 FF FF EO" 
}: $"07 FF FF EO 07 ҒҒ FF EO 07 FF FF EO 03 FF FF Co” 
resource 'FREF! (128) { J; ) 
"INIT', 
0 
dy |в TEXTSerap *j 
5 resource ICN? (131) [ 
7 
№ Finder [соп #/ 2°00 00 00 00 OO 00 OD OO DO 07 EO DO OD 04 20 00" 
resource 'ICHÉ' (128) { %”03 ЕВ ІҒ CO 06 20 04 60 04 40 02 20 04 TF FE 20" 
jk [1] * 9-08 49 21 20 04 ВА 82 20 05 12 44 20 04 88 06 20" 
$"03 Fa 1F CO 06 20 04 &0 04 40 02 20 04 ФЕ РЕ 20" $"04 05 50 20 да 92 00 20 G4 00 D 20 (M 90 00 20" 
"04 00 00 20 O4 00 00 20 04 00 00 20 04 00 00 20" $"04 00 00 20 0% 00 00 20 04 00 GO 20 Of 00 00 20" 
$1024 GO 00 20 04 OD 00 20 04 00 00 20 04 00 OD 20" $"04 00 DO 20 O4 00 00 20 06 00 00 60 03 FF FF CO", 
"Пё 00 00 20 04 00 02 20 04 00 00 60 O4 00 10 20" 
£'"04 50 01 20 04 00 88 20 04, 00 01 EO 04 00 26 20" $"00 000000 0000 00 00 00 OF ED 00 00 OF EO 00" 
$04 04 OB 20 94 00 90 20 04 00 20 20 04 08 20 20" $"03 FF FE CU 07 РЕ РЕ ЕП 07 FF FF ЕО 07 РЕ FF EQ" 
$04 01 40 20 02 00 40 20 06 04 40 60 03 FF FF CO", 207 FF FF EO 07 FF FF EO 07 FF FF EQ 07 FF FF ЕО" 
fe (21 af $"07 FF FF EO OF FF FF EO 07 FF FF EO 07 FF ЕР ED" 
"00 00 00 00 00 00 00 00 00 07 EO 00 00 07 EO 00" $"07 FF FF ED 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
T ' $"07 FF FF ED 07 FF FF ЕО 07 FF FF EO 07 FF FF ED" 
E = ad + 44 = D xd da a d = ^ 2А $"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" 
$"(? FF FF EO 07 FF FF EO 07 FF FF ED OF FF FF EQ" $"07 FF FF ED OF FF FF ЕО 07 FF FF EO 03 FF FF СО" 
$°O7 FF FF EO 07 FF FF EO 07 FF FF EO OF FF FF EQ" | } 
$"07 FF ҒҒ EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" }; 
2407 FF FF EO 07 FF FF ED 07 FF FF ED 07 FF FF ED" 
£"07 FF FF EO 07 FF FF EO 0? FF FF EO 03 FF FF CÓ" ]* PICTSerap */ 
} ч "1084" (132) { 
$"60 00 00 00 00 00 00 OO DO 07 EO 00 00 O4 20 50" 
іж побегар “| $"03 ЕВ 1Е CO 06 20 04 60 04 40 02 20 ІМ ТЕ FE 20" 
а i "ICNÉ' (129) { $"04 04 0% 20 06 08 02 20 G4 10 21 20 04 21 94 AD" 
$"04 40 CO 20 64 62 72 20 05 21 24 20 04 92 CB 20" 
"бю 00 00 00 00 00 = 00 = 4 Ей 00 ж 04 20 00" $"04 49 90 20 0% 25 20 20 04 12 40 20 04 08 80 20" 
$"03 FB ІР CO 06 20 50 O4 40 02 20 O4 TF FE 20" $"04 05 00 20 04 G2 00 20 04 00 00 20 O 00 00 20" 
$"0& 04 06 20 O4 Ов 02 20 04 10 O1 20 04 20 DO AO" $"D4 00 00 20 06 00 00 20 04 00 00 20 м DO 00 20" 
$"04 40 01 20 04 80 G2 20 05 00 04 20 04 80 08 20" $”05 00 00 20 04 00 00 20 06 00 00 60 03 FF FF CO", 
"02 40 10 20 04 20 20 20 04 10 40 20 04 08 80 20" 
$"O£ 05 00 20 04 02 00 20 06 00 00 20 0% 00 00 20" $"00 00 00 OO 00 00 00 00 00 07 ED 00 00 OF ED 00" 
$° 00 OD 20 0% 00 OO 20 04 00 00 20 06 00 00 20" 5903 FF FF CO 07 FF FF EO 07 FF FF ED 07 FF FF ЕС" 
$"04 00 00 20 04 00 00 20 06 00 00 60 03 FF FF CO", Е"07 FF FF EO 07 FF FF EO 07 FF FF ED 07 FF FF ЕС" 
"07 FF FF ED 07 FF FF EO 0? FF FF ЕП 07 FF FF ЕО" 
5"00 00 00 00 00 00 00 00 OO 07 EO OO OO 07 EO 00" га ҒҒ 2 EO 07 FF FF EQ 07 A ia ED 07 FF FF ED" 
$"03 FF FF СО G7 FF FF ЕО Q7 FF FF EO OF FF FF EQ" $"O7 FF FF EO 07 FF FF ED 07 FE FF ED 0? FF FF Еб" 
6980? FF FF EG 07 FF FF EO OF FF FF EO OF FF FF EC" $"07 FF FF ED 07 FF FF EO 07 FF FF ЕО 07 FF FF EG" 
$"07 FF FF EO 07 FF FF EO 07 FF FF EO 07 FF FF EO" $"07 FF FF EO 07 FF FF EO 07 FF FF ED 03 FF FF СО" 
$"07 FF FF ЕО OF FF FF EO 07 FF FF EO OF FF FF EO" } 
$"07 FF FF ED 07 FF FF EO OF FF FF EG OF FF FF EQ" 13 Continued 
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№ noInstallSerap 4/ 
resource 11094! (333) { 


RRRRERRS 
88532553 
sS8BmsTS 
88888558 
CORRRRRES 


tions. To check the System version 
number, you need to call the Sys- 
Environs function and then check the 
systemVersion field of the SysEnvRec. 
If this field is equal to 0401 or greater, 
the machine js running System 4.] or 
higher. 

Listing 6 gives the Pascal declarations 
for the SysEnvRee record and the Sys- 
Environs function. 

Since SysEnvirons is so straightfor- 
ward to use, there's no reason not to take 
advantage of its services. 


3835838 
Besos 
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ShowINIT 

To inform you of its installation, Serap- 
Saver uses ShowINIT, a piece of public 
domain code written by Paul Mercer. 
This code is distributed in the form of an 
MPW object file and is available on BIX. 
ShowINIT lets an INIT draw an icon to 
the screen after loading, complete with a 
mask that visually indicates that the 
INIT has successfully installed itself. Tt 
takes care of all the nitty-gritty work in- 
volved in creating and displaying an 
icon's data structures. ShowINIT is at- 


Listing 5: 7 he M PW make file for the ScrapSaver INIT. 


# Simple Makefile for ScrapSaver INIT 


SerapSaver ^^ ScrapSaver.r 
Rez GcrapSaver.r -0 5сгарбауег 


ScrapBever ' SerapSaver.a.o ӘһочІМІТ.а.о 


Link ScrapSaver.a.o ShowIMIT.a.o д 
-o бстарбауег 0 
"{Libreries}"Interface.s d 
ert ІМІТей -ra -16 d 
-5t Main='SerapSaver' 


SetFile «a B SerapSaver ей INIT «c Paul 


Ж set the bundle bit 


Duplicate ScranSaver "[SystemFolder]" -y # copy finished file to System 


Folder 


Listing б: The Pascal declarations for the SysEnvRec record and the 
SysEnvirons function. 


{ SysEnvirons dats structure ) 


SysEnvRec w RECORD 
environsVersion: 
machineType: 
EyStemVersion: 
processor: 
hasFPU: 
hasColorQD: 
keyBoardType : 
BtDrvrVersNum: 
sysVRefNun: 

END; 


INTEGER; 
INTEGER; 
INTEGER; 
INTEGER; 
BOOLEAN; 
BOOLEAN; 
INTEGER; 
INTEGER; 
INTEGER; 


FUNCTION SysEnvirons(versionRequested: INTEGER; VAR theWorld: SysEnvHec); 


OSETT; 
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tractive, since all the icons аге drawn іп а 
lme at the bottom of the screen. Because 
Show] NIT decides where an INIT's icon 
is drawn, those INITs that use this re- 
source avoid overlapping displays. Those 
INITs not using this resource unknow- 
ingly draw over icons previously dis- 
played. This simple icon-drawing mech- 
anism 15 powerful. For instance, to show 
that you liave aborted the loading of an 
INIT, you can draw a special icon. 

To use ShovINIT, you must call the 
routine Ini tShowINIT at the very begin- 
ning of the INIT code. Just before exiting 
from the INIT and returning to the caller 
(INIT 31), you will call ShovINIT31. 
ShowINIT31 expects a word-size argu- 
ment on the stack specif ying the TD num- 
ber of the ICN# resource to draw. 


Be Careful Out There 
Even though INITs are relatively easy to 
write, you should apply careful thought 
before going headlong into the imple- 
mentation process. Part of the fun in pro- 
gramming the Macintosh is changing 
system behavior with an INIT trap patch. 
Try to temper your enthusiasm for 
hacking the system with a good dose of 
thought on compatibility and survival in 
ап ever-changing world. 8 
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Introducing the New 
Extended TextEdit 


One reason for the success of the Macin- 
tosh is that Apple provided hundreds of 
routines in ROM and System software for 
realizing the human interface envisioned 
by its designers. Routines are available 
for drawing primitive graphics shapes, 
for varied character sets, for drawing and 
manipulating windows, and for user in- 
teraction with an application program. 
Among the facilities provided to develop- 
ers 15 a text-editing system that supports 
proportionally spaced fonts and is capa- 
ble of automatic word wrap and various 
text justifications. 

Apple continually upgrades its System 
software, providing developers with 
stronger and more flexible routines to in- 
corporate into their applications. Apple 
recently extended the capabilities of the 
supplied text-editing facilities. 


About TextEdit 

Apple's text-editing facilities are a part 
ofthe Macintosh Toolbox known as Text- 
Edit, and they are built on other Toolbox 
routines for drawing and text measure- 
ment. TextEdit provides basic text-edit- 
ing (1.е., backspace, cut, copy, and 
paste) and formatting capabilities within 
applications, handling both keyboard 
and mouse interaction from the user. It 
also provides automatic word wrap, left-, 
center-, or right-justification, and the 
use of any single font, size, and style 
variation within a block of text. 

Most of TextEdit's limitations are un- 
derstandable considering its design ori- 
gins. TextEdit was designed to provide 
basic text-editing and formatting capabil- 
ities needed in applications, while fol- 
lowing the Macintosh User Interface 
Guidelines. Its most prominent usage is 
in diatog boxes for displaying prompts 
and receiving user input. If you have pre- 
viously programmed on Apple IIs, you 
may well have seen the genesis of Text- 
Edit in Apple's guidelines for standard 
input routines, such as the “blinking un- 
derline cursor” routines. TextEdit can be 
seen as the maturation and fulfillment of 


Michael Ogawa 


Macintosh’s basic 
text editor has been 
upgraded in several 

important ways 


these earlier concepts for providing com- 
mon input routines for all applications. 

TextEdit is limited to 32,768 charac- 
ters within a block of text. This limit is 
reasonable considering that the text is 
managed as one large block. Perfor- 
mance slows down on large blocks, mak- 
ing a higher limit impractical. To keep 
performance up on longer blocks of text 
requires "bandinp," or breaking a docu- 
ment into more manageable pieces of 
text. This goes into the area of disk-based 
editing, well beyond the original intent of 
the RAM-based TextEdit. 

Another 32,768 limit is that ofthe des- 
tination rectangle, which provides posi- 
tioning information about the block of 
text. That is, no block of text can be 
wider or taller than 32,768 pixels. This 
ріхе) limit can be reached long before 
hitting the maximum character limit, es- 
pecially if the text block is narrow and 
the font size is large. 

TextEdit has other limitations: no sup- 
port of fully justified text (1.е., text 
aligned on the lef tand right margins), no 
support for fixed tab positions (either at 
specified evenly spaced distances or in- 
dividually specified horizontal offsets), 
and only one font, size, and style per text 
block. A text block could be in any single 
font, size, and font-style variation, but 
mixed fonts and variations are not avail- 
able. 

As far as input routines go, TextEdit i5 
very nearly fully featured. Data input 
pushing the 32K-byte boundaries is un- 


realistic. At that point, it is no longer 
data entry. What you аге talking about 
then is a Full text editor or word proces- 
sor. Full justification in data entry is 
rarely necessary, and mast static text 
items іп dialog boxes are so short that 
full justification doesn't read as easily as 
simply aligned prompts. Tabbed input is 
a reasonable request for many applica- 
tions. If you only need to provide a few 
inputs per screen, the Dialog Manager 
provides this capability by using separate 
text-editing boxes for each data element. 
For anything bigger, you may be able to 
use the List Manager for display-only co 
lumnar formatting. 

Varied fonts within data-input items 
are probably needed only on rare occa- 
signs. However, as users grow more ac- 
customed to easily changing fonts using 
menus and then seeing the actual font 
style on the screen, they will want this 
ability more often. Varied fonts, once the 
domain of sophisticated word processing 
programs, will be demanded from all 
typesof applications, not just from appli- 
cations that are thought of as text pro- 
Cessors. 

The Macintosh has definitely raised 
user expectation levels. Features once 
considered advanced are now expected 
as part of baseline standard-features 
sets. For example, many word process- 
ing programs for other machines would 
be considered text editors on the Mac 
simply because they don't support 
WYSIWYG font variations. 


Welcome tothe New TextEdit 
With the release of the Macintosh IJ and 
System 4,1 for all Macs with 128K bytes 
of ROM, TextEdit recerved a boost in ca- 
bilities. TextEdit now lets you mix 
onts, font sizes, and font styles within a 
block of text. A newly supported font at- 
tribute is color: TextEdit can use the new 
Color QuickDraw RGB color informa- 

tion when drawing text. 

The new font capabilities are provided 
continued 
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NEW EXTENDED TEXTEDIT 


An Alternate Means 
of Handling Mixed Faces 


hen the new TextEdit functional- 
ity was introduced with System 
4,1, it was easy to implement a Style 
menu. ft was very difficult to implement 
Mac Write’s component manner of man- 
aging font faces, while managing a 
Word style menu was merely difficult. 
To handle fom menus in an aggregate 
fashion such as in Word, you determine 
if there ts currently a null style record. 
If so, use it to determine the menu set- 
tings. Otherwise, you have to find all 
the styles over the selection range, and, 


for any attribute that was continuous 
over the selection range, check its menu 
item. 

Listing À illustrates this with the rou- 
tine DocS8tyleMenus() and support 
routines TEGetNullStyle(), TEC2- 
Run(), and TEGetNextStyle(). Note 
that the menus are actually set by the 
routines DoeFontMenu( ), DocSize- 
Menu(), and DocFaceMenu(), which 
are exactly the same as described in the 
main article. 

Adjusting the menus for an insertion 


point, or a selection range with only one 
style run, is trivial. If the selection 
range contains more than one style run, 
then all the runs must be checked for 
each attribute to see if the attribute is 
consistent throughout. 

The algorithm first gets the attribute 
of the initial run within the selection 
range. Then for all the other runs in the 
range, it checks to see if the attributes 
are the same. If an attribute doesn't 
match, an invalid attribute value is 
passed to the routine that actually ad- 


Listing A: Adjusting the font, font-size, and font-face 


menus. DocFontMenu( ), DocSizeMenu( ) , and 
DocFaceMenu( ) are the same as in the main 
article listing. 


dtatic Boolean TEGetNuliStyle(VAR pTne5tyle, 
pLineHeight, pFontAscent, hTE) 

Textotyle *pTneStyle; 

Integer *pLineHelght, *pFontAscent; 

TEHBndle  hTE; 

№ The TEGetNullStyle() function returns the 

style information, including line height and font 

ascent, for в null selection, if there is а null 

sélection style, A null selection style exists 

only if TESetStyle() has been called when 

selStart and selEnd are equal. If there is a null 

selection style, the function value returned is 

TRUE. If there ls no nuli selection style, or the 

edit record is an old-style record, then the 

function value returned is FALSE. */ 

{б mo 04.23.88 */ 


Boolean hasNullStyle = FALSE; 


if ((**hTE).txSize == -1) ( 
StSerpHandle hNullScrap; 
TEStyleHandle ATEStyle; 


nTEStyle = бечбу1Напд1е(ҺТЁ); 
hMullBerap = (*(#*hTEStyle) nullstyle) 
-»nullSerap; 
if (haaNullStyle = 
(**hWullSerap).scrpNStyles != 0) [ 
SarpSTElement  *pSernSTElem; 


pSerpSTElem = (*#hNullScrap) .scrpStyleTab; 
BiockMevel &pSerpSTilem->scrpFont, 
pTheStyle, (long)sizeof(*pTheStyle)); 
tpLinetelght = pSerpSTElem-»scrpHelght; 
' &pPontascent = pScrpSTElem-»scrpascent; 
j 


return(hasMullStyle]; 
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static Integer TEC2Run(ecOffset, hTE) 

register Integer cQOffset; 

TEHandle ТЕ; 

jt Returns the run number of the character whose 
offset is cOffset in the text belonging to the 
edit record #*#nTE. The run number returned із a 
Ü-based run offset index. #} 

|* Uses a standard binary search aigorithm, 
making sure to always round downward if the 
charecter offset cOffset does not match an offset 
іп the line-starts array. The use of the pointer 
to the beginning of the line-starts array in the 
relocatable text edit record 1s safe because 
there are no calls made from within this routine. 
и! 

№ mo 04.15.88 #/ 


register Integer rn, lo, hi, runStart; 
register StyleRun *pRuns; 
TEStyleHandie  hTEStyle; 


hTEStyle = GetStylHandle(hTE); 
le = 0: 
hi = (**hTEStyle).nRuns; 
pRuns = (**nTEStyle),runs; 
while (hi >= lo} { 
гл = (lo + hi) | ài 
runsStart = pRuns[rm].startCher; 
if (cOffset == runStart) 
break; 
else 1f (cüffset > runStart) 
16 = rn + 1; 
else 
hl = rn -= і; 


retorn((eOffset < runStart) 2 rn - 1 : га); 


static Booleen TECetMextStyle(VAR pCOffaet, 
VAR pTheStyle, pLineHelght, pFontaAscent, NTE) 

Integer  *nCOffset; 

TextStyle *pTheStyle; 

Integer *pLlineHelght, *pFontAscent; 

TEHandle «ТЕ; 


justs the menu of the particular attri- 
bute. The invalid value never matches 
any menu item, so none is check- 
marked. 

The routine DocStyleMenus{ ) calls 
two routines that were defined similar 
to the new TextEdit routine TEGet- 
Style(). The example program never 
uses the line-height and font-ascent in- 
formation they return. They were de- 
fined that way just so they “looked” 
like functional derivatives of TEGet- 
Style(). 


NEW EXTENDED TEXTEDIT 


statio Boolean 
TEGetNullStyle( VAR 
prhestyle, pLineHeight, 
pFontAscent, hTE) 
Textstyle *#pThedtyle; 
Integer *pLineHeight, 
*pFontAscent; 
TEHandle hTE; 


The TEGetNullStyle( ) function re- 
turns the style information, including 
line height and font ascent, For a null se- 
lection, if there is a nul! selection style. 


A null selection style exists only if TE- 
SetStyle{ ) has been called when sel- 
Start and selEnd are equal. If there is 
a null selection style, the function value 
returned is TRUE. If there is no null se- 
lection style, or the edit record is an old- 
style record, then the function value re- 
turned is FALSE. 


static Boolean 
TEGetNextStyle (VAR 
pCOPfset, VAR pIheStyle, 
continued 


1+ The TEGetHextStyle() function returns the 
style information, including line height and font 
ascent, of the next style after the style of the 
character *pCOffset, The character offset of the 
first character in the next style is returned 
through *pCOffset, and the function value 
returned is TRUE. If there 1s no next style, or 
For an old-style edit record, the function value 
returned 15 FALSE, *pCOffset 15 unchanged, and no 
style information is returned, *] 

Г mo 04.23.85 af 


Integer curStylRuni 
Boolean fPndNxtStyl = FALSE; 


if ((*##nTE).txSize аз -1) ( 
Integer  nxtStylRun; 
TEStyleHandle hTEStyle; 


hTEStyle = GetStylHandle(hTE); 
nxtStylRun = TEC2Run(*pnCOffset, nTE) + $; 
if (fndNxtStyl = (nxtStylRun с 
(*#hTEStyle} .aRuns)) f 
ЗТЕетепі *pSTElem; 


*pCOffset = 
(**hTEStyle).runs[nxtStylRun].startChar; 
pSTElem = #(#thTEStyle).styleTab + 
( &nTEStyle) .runs[ nxtStylRun].styleIndex; 
BlockMova(&pSTElem-»stFont, pTheStyle, 
(1ong)sizeof(*pTheStyle)); 
*pLineHeight ж pSTElem-»sthHelght; 
*nFontAscent = pSTElem-»5tAscent; 


} 


} 
return(fndNxt5tyl); 


static void DocStyleMenus(hTE) 

TEHandle ҺТЕ; 

]* Updates the menus for fonts, font faces, and 
font sizes. ЕТЕ 1s a handle to tne edit record of 
the currently active document window. The menus 
are updated according to the style of the 


character just before the insertion point, or of 
the styles of the characters within the selection 
Tenge. %) 
fe mo 04.24.88 #/ 
{ 

Integer ilt, ascent; 

TextStyle thedtyle; 

Boolean р1іаіптТх; 


if {!TEGetNullStyle(&theStyle, ВНЕ, 
&mscent, ІТЕ)) { 
Integer cOffset; 


cOffset = (**hTE).selStart; 
if (cOffset hh cOffset == (*"hTE).selEnd) 
--cOffset; 
TEGetStyle(cOffset, &tneStyle, &1Н+, 
Rascent, hTE]; 


pleinTx = theStyle.tsFace == Dj 


if ({**#nHTE).selEnd 1- (##nTE).selStart) { 
Integer cOffset, 1Ht2, Авсеп%2; 
TextStyle nxtétyle; 


cOffset = (M*hTE).selStart; 
while (TEGetNextStyle(kcOffset, knxt5tyle, 
&lHt2, &ascent2, hTE) && cOffset < 
(**hTE) .selEnd) ( 
if (nxtStyle.tsFont !- theStyle.tsFont) 
theStyle.tsFont = -1; 
if (nxtStyle.tsSize !- theStyle.tsSize) 
theStyle.tsSize = -1; 
plainTx = plainTx £& nxtStyle.tsFace == 0; 
if (nxtStyle.tsPace !» theStyle.tsFace) 
theStyle.taFace = 0; 


} 


DoeFontMenu( theStyle.tsFont); 
DocSizeMenultheStyle.tsSize, theStyle.tsfont); 
BocFaceMenu(theStyle.tsFace, plainTx); 
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piineHeight, pFontAscent, 


hTE) 
Integer *pCOffset; 
TextStyle *pTheStyle; 
Integer *pLineHeight, 
*pFontAscent; 


TEHandle ВҺТЕ; 


The TECetNullStyle( ) function re- 
turns the style information, including 
line height and font ascent, of the next 


style after the style of the character 
*pCOffset. The character offset of the 
first character in the next style is re- 
turned through *pCoffset, and the 
function value returned 15 TRUE. If 
there is no next style, or for an old-style 
edit record, the function value returned 
is FALSE, *pCOffset is unchanged, 
andno style information is returned. 
Listing B illustrates changing a font 
face. Note that the algorithm used to 


change the font face relies on the font- 
face menu being correctly check- 
marked. If the face being toggled isn't 
the Plain menu item andthe item is cur- 
rently unchecked, then the correspond- 
ing face is simply added to the face(s) of 
the selected text. Hut if the item is al- 
ready checked, meaning also that there 
is one continuous style over the selec- 
tion, then the face is subtracted from the 
face(s) of the selected text. 


Listing B: Changing the font face. Notice how 
DocFontFace( ) relies on the menu items being 
correctly checked. (The statements between the 
preprocessor commands are a bug workaround. 
This bug may be fixed in a future System release.) 


void DocFontFaceimyFontFaceMItem, әріг, dollpdt) 
Integer myFontFaceMI ten; 

WindowPtr wptr; 

Boolean  doUpdt; 

|^ Changes the font face of the selected text in 
the window wptr. MyFontFaceMItem is the menu ltem 
number of the font face. Tf the item is the Plein 
menu item, then the aelected text is changed to 
Finin. 

If the item isn't the Plain menu item and the 
Ltem 15 currently unchecked, then the 
corresponding face із added to the face(s) of the 
selected text. If the item 15 already checked, 
then the face 15 subtracted from the face(s) of 
the selected text (which must be continuous over 
the selection range). 

The document 15 marked changed, and the global 
MenusChanged is set. If daUpdt is ТЕПЕ, then the 
text will be redrawn, and if necessary the 
vertical scroll bar will be recallbrated and the 
selection scrolled into view. (If you wlsh to 
make several fece changes, call DocFontFacel() 
once for each change, passing FALSE for doUpdt 
for all extept the last face change. This «11l 
minimize the amount of recaloulations done.) *j 
ік mo 11.20.88 */ 


Style theFace; 
TextStyle myStyle; 


MyDataHndl hMyData = (MyDatnHndl) 
GCetuRefCon(wptr); 
TEHandle БТЕ = (*hMyDnmta) -» teRecord; 


Я ifdef? BUNNY 
[Ptr р = &myStyle.tsFuce + 1; *p = 05) 
Ң endif 
if (theFnce = (myFontPaceMItem == РІЛІҢ MITEM) 7 
O : 1«« (myFontFaceMItem — BOLDMITEM)) [ 
ohar markChar[2]; 


OCesItemMark(MyMenus(STYLE. MENU], 
myFontFaceMItem, 
IMTKChar); 

if (markCner[1]) { 
integer InHt, ascent; 


І% get style at beginning of selection */ 
TEGetStyle((xhnTEl-»selStart, myStyle, 
&inHt, ascent, hTE); 
|Ж set face to existing faces except menu item %) 
theFace = "tneFace; 
thePace Ес myStyle.tsFace; 
[и set all to plain &/ 
myStyle.tsFace = 0; 
TESetStyle(doFace, hmyStyle, FALSE, ATE}; 
] 
) 
wyStyle.tsFace = theFace; 
TESetStyle(doFace, AmyStyle, dolpdt, hTE); 
if (doUpdt) 
SetSerollMax(wptr, TRUE); 
MenuaChanged = (#hMyData)->changed = TRUE; 


For within blocks of text and through the 
Macintosh Cliphoard and desk scrap 
mechanism. А5 an added bonus, the new 
improved TextEdit uses the standard 
Scrap Manager's desk scrap rather than 
the private TextEdit scrap. This means 
the programmer needn't resort to using 
special Toolbox routines to move text to 
and from this private scrap if the intent is 
to share data among applications via the 
desk scrap. 

Unfortunately, there is still no provi- 
sion for fixed tab positions. To TextEdit, 
а1аб is still just another character whose 


width is determined in the font's defini- 
tion. Let's face it, anyone who has used а 
typewriter expects tabs to do more than 
act as a space character. Just doing an 
initial line indent or aligning a few col- 
umns in a memo or short piece of text are 
common needs for tabs. Many program- 
mers have tried devising ways to patch 
tab support into TextEdit, but Apple has 
warned that such patches have a high 
probability of breaking in future releases 
of the System software. Hopefully, 
Apple will address this in future Text- 
Edit improvements. 
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As for everyone who hoped to be able 
to write a text editor or word processor 
with a few hundred lines of code and an 
"About..." box, the news is that the old 
32K-byte limits still exist. Nevertheless, 
the current improvements in TextEdit are 
significant and will make life a lot easier 
for programmers and users alike. 


New TextEdit Data Structures 

The TextEdit upgrade introduces the 

concept of style runs of characters, where 

style now refers to a composite descrip- 
continued 
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tion of font family, size, face, and color 
information. The term font face, rather 
than font style, is now used to refer to sty- 
listic variations such as boldface or un- 
derline or a combination of these. If 
you've been developing on the Mac for 
some time, you should get used to using 
this new terminology, using the term 
font face for individual variations and 
font styleforthe composite descriptions. 

There are several new TextEdit data 


TERec 
(old style) 


lineHeight (> 0) 


TERec 
(new style) 


tontAscent (>> 0) 


lineStarts |...) 


peres as esso 


сіуіз - 


‚“ 
[уе — ].- 


structures, plus the new Color Quick- 
Draw data structure to define color in- 
formation. Also, the TextEdit record it- 
self redefines twa fields and sets three 
other fields to sentinel values to indicate 
that the record is a new-style record. The 
revised TextEdit record with the added 
structures is shown in figure 1. 

Because a font is no longer constrained 
to a single size within a block of text, 
there can't be a single value that de- 


TEStyleRec 


кии ини Em-NMEÀMmSmAmSNmNMsSx 


TEStyle Table 


"ok 


tutten 


SER PU RTP RESP 


LHTable 


StSerpRec 


scribes the block's line height. There- 
fore, the txSize, lineHeight, and 
fontAscent fields are useless. These 
fields are set to — ] to indicate that this is 
a new-style TextEdit record and the 
values for these attributes must be found 
elsewhere. 

The txFont and txFace fields of the 
TextEdit record are also meaningless, 
since there is not necessarily one font or 
face for a text block anymore. Since these 
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Figure 1: The new rext-edit record and auxiliary structures. The double-arrawed lines indicate handles to data. 
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two 2-byte fields reside adjacent to each 
other in the TextEdit record, the new edit 
record redefines them as a single 4-byte 
field, storing a handle to the new text 
style information record. This style 
record, TEStyleRec, is the jumping-off 
piace for all the other new data struc- 
tures. 

Ás mentioned earlier, any particular 
combination of font-variation attributes 
is referred to simply as a style. Text is 
kept track of as rurts of characters that 
have the same style. Each unique style 
used within an edit record's text is stored 
in a style-table element, and all the styles 
are kept іп а TEStyleTable style-table 
array. A handle to the style-table array is 
kept in the style record. 

To specify which style applies to a 
character in the text, TextEdit maintains 
an array of StyleRun style-run records. 
А style-run record gives a starting char- 
acter offset from the beginning of the 
text, and an index into the style table. 
The style-run records are stored at the 
end of the style record in ascending char- 
acter offset order. All characters whose 
offset into the text 15 equa] to or greater 
than the starting character of a style run, 
andless than the starting character of the 
next style run, use the style indicated by 
the style index of the style run. This is 
illustrated in figure 2. 

There are two calls usedto find out the 
style attributes at a given character offset 
and to set the style attributes of the cur- 
rent selection. They use the TEStyle 
text-style data structure to communicate 
the style-attribute information. 

Until any textis entered in a new style, 
there is no way to store the pending style, 
because all style runs have to be at least 
one character long. The Nul15TRec nuli- 
selection style record maintains the style 
information when an application sets 
style information at an insertion point. 


Scrap Management 

Previously, there was a separate, private 
scrap for TextEdit. When you wanted to 
move a cut or copied piece of text to other 
applications or desk accessories, you had 
to call TEToSerap() to move the text 
from this private scrap into the global 
desk scrap of the Scrap Manager. Like- 
wise, to use text from an external source, 
you had to call TEFromScrap( ) to read 
the desk scrap into TextEdit's private 
scrap. 

TextEdit now communicates directly 
with the Scrap Manager. The TECut( ) 
and TECopy( ) functions place the text in 
the Scrap Manager's desk scrap. For 
backward compatibility, these functions 
also place a copy of the scrap handle in 
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TextEdit's private scrap global, TEScrp- 
Handle, and for old-style TextEdit 
records, they use the private scrap only. 
TEPaste( ) and the new TEStylPaste( ) 
both use the Scrap Manager's scrap, ex- 
cept for old-style records, where they 
again use TextEdit's private scrap. 

To communicate style information to 
the desk scrap, there is a style scrap 
record, stored in the desk scrap as type 
styl. The style scrap record is a vari- 
able-length structure. it begins with a 
count field serpNStyles indicating how 
many scrap style-table elements follow. 
There is a table element SerpSTElement 
far each style run within the scrap text. 
Each element contains information about 
the starting character offset within the 


TEStyleRec 
| [Dm (пРиле) 


(аши) 


scrap text, the height and ascent of the 
run, and the style information. Elements 
are in order of the starting offset, and 
there may be elements with duplicate 
style information. When cutting or copy- 
ing text, TextEdit automatically writes 
this style information to the desk scrap 
along with the text. When pasting, if the 
desk scrap contains this style informa- 
tion, it is used along with the text. 

The positive result is that you automat- 
ically write both the text and style infor- 
mation to the scrap when cutting or copy- 
ing with the new text-edit records. If you 
then paste into the standard Scrapbook, 
you will see the text unformatted, but the 
scrap type information will show that 

cominaed 
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Figure 2: Style-run record giving the starting character offset from the beginning 


of the text, and an index into the style cable. 
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both texi and style information has been 
saved. Likewise, TextEdit also automati- 
cally pastes in any text from the desk 
scrap with its accompanying style infor- 
mation, 

So if you are using TextEdit for all 
your text manipulation, it’s a5 easy to 
maintain your styles as not. If you аге 
using your own text-processing routines, 
you should consider writing out scrap 
data with style information in the new 
styl format, as well as any proprietary 
format. Apple strongly recommends that 
developers use the Scrap Manager to ас- 
cess the Scrapbook and the desk scrap. 
Using the Scrap Manager wil! ensure that 
applications can share the desk scrap in 
shared (i.e. , MultiFinder) environments. 

If you're going to store style informa- 
tion in the new styl format, or in а for- 
mat similar to the style table and runs 
array, be aware that the font information 
is stored by number rather than name. 
The desk scrap and the Scrapbook aren't 
normally carried from machine to ma- 
chine, so this should not be a problem. 
However, by storing style information in 
a data file simply as numbers, you could 
make your application susceptible to the 
"changing font problem": Other ma- 
chines or different fonts in the System 
may cause a document to display differ- 
ently from the way you intended if your 
font ID numbers are already in use. To 
minimize this problem, you should 
maintain a table of font IDs and names 
and automatically adjust the fonts. 


Where's My Line? 
One big “gotcha” with the new capabili- 
ties is that scrolling is harder to handle. 


CilMax = height of 
lines not visible when 
scrolled to bottom 


destRect.botlom 
- HEIGHT (viewRect) 


This is because line heights are no longer 
Fixed throughout the text. Since line 
heights can now vary, the number of text 
lines displayable in the view rectangle 
can vary throughout the text and, as the 
user changes fonts and sizes, through 
time. 


he 
current improvements 
in TextEdit will make 
life a lot easier. 
zm 


Because of this, control values must 
now be correlated to pixel offsets from 
the top of the destination rectangle to the 
top of the view rectangle, instead of cor- 
responding to line offsets. Additional 
calculations are needed to ensure scroll- 
ing by full lines of text. The maximum 
control value is derived by determining 
the lines of text that can be completely 
shown on the last screen, taking the 
height of all lines above, and using this 
value for the maximum control value. 
Figure 3 illustrates this, along with the 
accompanying C source code for the 
function SetSerollMaxí) in listing 1. 

When scrolling, you want to "pin" the 
control values and the pixel offsets so 
that the top visible line of text aligns with 
the top of the view rectangle. Listing 2 


viewReci 


desiRect 


Figure 3; Setting the maximum value of the vertical scroll bar. 
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shows how to determine the amounts to 
scroll for the various parts of the scroll 
bar. 

When scrolling up one line (mouse in 
down arrow), the distance to be scrolled 
is the height of the line currently at the 
top of the view rectangle. But for scroll- 
ing down one line (mouse in up arrow), 
the distance to be scrolled is the height of 
the line above the line currently at the top 
of the view rectangle. When scrolling up 
a window of text at a ime, the distance to 
be scrolled is the height of all the lines of 
text currently visible in their entirety, 
less the last of those lines (1.е., the line of 
text at the window’s bottom becomes the 
line at the window's top). When scroli- 
ing down by a windowful, you want to 
scroll the line currently at the top of the 
window down so that it is the last line vis- 
ible in its entirety, and such that the new 
line at the top of the view rectangle is also 
completely visible. 

Scrolling with the thumb involves get- 
ting the value of the scroll bar after the 
user has released the mouse button, then 
forcing the control value to the closest 
value that will align the top of the visible 
text to the top of the view rectangle. The 
following code fragment illustrates this, 
and listing 3 includes TEPinLine( ). 


{* hSerollerV == handle to 
vertical seroll bar */ 

/* mouseLoo == point (local 
coordinates} where mouse 
was initially pressed %/ 

]* HScrollTE == handle 
(global) to TE record %) 


if (partCode == inThumb) ( 
Integer vO, vl, vipin; 


v) = GetCtlValue 
(hSerollerv) ; 
TrackControl(hScrollery, 
mouseloe, 
NULL); 
vi = GetCtlValue 
(hSerollerV); 
vipin s TEPinLine{vi, 
HScrollTE); 
if (vl !- vipin) 
SetCtlValue(hSerollery, 
vipin); 
if {vO t= vipin) 
ТЕ5сго11(0, vO - vipin, 
HSeroliTE); 


Converting a character offset to a line 
offset is a commonly required function. 
The function TEC2Line( ) shown in list- 
тр 4 uses a binary search strategy to 
quickly return the lme offset given а 
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character offset. Note that the derefer- 
encing of the line-starts array pLnStarts 
is safe because there are no Toolbox 
calls, or calls to functions in other seg- 
ments that would cause memory to be 
moved. 


Changing Fonts Is Easy 

Changing the font over a selection range 
is easy to do, as is changing the font size. 
However, changing a font face can be 
harder. Because font faces can be combi- 
national, design problems occur when 
the selection range does not have a con- 
sistent face setting. You also have to keep 
track of the menus for the font styles, 

When the selection range includes 
mixed fonts, no font in the font menu 
should be checkmarked as the current 
font. Also, most applications will have 
none of the font sizes outlined. (Qutlin- 
ing a font size indicates that there is a bit- 
map font available in that size for the cur- 
rent font.) However, if the font size is 
consistent through the selection range, 
the size should be checkmarked in the 
menu. If the user then chooses a font, all 
characters within the selection range 
now use that font. 

Neither the fonts nor font-face menus 
are dependent on font size(s) within the 
selection range. When the selection 
range includes mixed font sizes, no size 
in the menu should be checkmarked as 
the current font size. If the user chooses a 
font size. that font size is applied to all 
characters within the selection range. 

The application designer must decide 
how to handle selection ranges with 
mixed font faces. Consider how Mac- 
Write and Word deal with mixed selec- 
tion ranges. MacWrite deals with font 
faces by viewing combinational faces in а 
component manner. That is, if over the 
selection range all characters are in bold, 
then the Bold menu item is checked, even 
though some characters within the selec- 
tion may be bold-italic, others bold-un- 
declined, and others merely bold. 

Word, on the other hand, deals with 
font faces by viewing combinational 
faces in an aggregate manner. In Word, 
even if over the selection range all char- 
acters аге in bold, the Bold menu item ts 
not checked if some characters are bold- 
italic, while others are bold-underlined, 
and others merely bold. 

The implication of all this 15 that with 
Mac Write you can toggle off а compo- 
nent face within a mixed run, whereas 
with Word you can't. 

With the original extensions to Text- 
Edit, you could more easily implement 
Word's method than MacWrite's. How- 


cominued 


Listing І: This routine recalibrates the vertical scroll bar. 


void SetSeroliMex(wptr, fSnouSel) 

WindovPtr wptr; 

Boolean fShowSel; 

]* Adjusts the seroll bar maximum value 50 that the serojl bar range is 
not allowed to exceed the end of the text. Wptr is a pointer to the window 
of the text and scroll bar. ІР PShowSel is true, then the text 15 serolled 
if necessary во that the insertion point or the beginning of the selection 
range is visible. */ 

]* Note 1: The maximum control value is tne pixel offset of the top of the 
first line of text on the last screen. От, you can think nf it as the 
height of all lines above the first line visible in the last screen full of 
text. 

Note 2: If the lasts line is empty because the last character із а iter?» 
then we have то add the height Рог one extra line because it is not 
actually included in the count of the number of lines. 

Note 3: TEGetHeight() expecta l-based line numbers. Our TEC2Line() 
routine returns в Ü-based 11ne number. %) 

[+ mo 11.20.88 */ 


Integer  vMax; ]* new maximum control value f} 
Integer d; |» delta old/new control values *j 
MyDOntalindi hMyData = (MyDatanndl)GetuBefCon(wptr); 
TEHandle hTE = (*hMyData) -»teRecorà; 
ControiHandie hSerollV а (*hMyData)-»hSerollV; 
Integer nChars (ТЕ). teLength; 

integer nLns (*#nTE) .nLines; 

Integer viewHt HEIGHT ({##hTE) .viewRect}; 

Integer textHt TEGetHelght(alns, 1, ПТЕ); 
Integer v0 = GetCctlValue(nScrollV); 


|% вее Hote 2, above %) 

if (nCharg > O ЕЕ (X nTE).hText)[nChars - 1] == CR) 
textHt += TEGetHelght(nLna, nLns, ПТЕ); 

№ text requires serolling? %) 

tf (textHt > viewHt) ( 
Point scratchPt; | see Note 1, above #] 
Integer cOffset; |Ж character offset B scratchPt *J 
Integer lastHiddenLn; /Я line offset @ soratchPt *J 


scratchPt.h = (**hTE).destRect. left; 
scratchPt.v ж textHt = viewHt + (##hTE).destRect.top; 
eOffset = TEGetOffset(seratehPt, ATE}; 
lastHiddenLn = TEC2Line{cOffset, NTE); 
| vMax = TEGetHelght(lmstHiddenLn + 1, 1, hTE); 
else 
vMax - 0; 
SetCtlMax(nGerolz2V, vMax); 
№ did control value change? %) 
if (d = vO - GetCtl¥alue(hSeroli¥}} 
TEScrolliO, d, ҺТЕ); 
ir (fBhowSel) 
ShovSel(wptr); 


Listing 2: Action procedure for the vertical scroll bar; it handles mousedowns 
in the scroll arrows and the page regions. 


static pascal veld Tr&ckVSoroll(hScerollV, partCode) 
ControlHandle h5crollV; 


Integer partCode; 

]* Track control proceedure used to adjust the vertical seroll bar h5crollV 
and scroll the text. PartCode handles the portion of the scroll bar that 
the mouse is down in (which may be simulated). The private global HGcrollTE 
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must be set on entry to contain the nandie to the affected text's edit 
record. aj 
i* Key principle when scrolling by page amounts: When serolling up в page, 
the last visibie line becomes the first visible line, and vice versa when 
serolling down а page. 
Here, the last visible line means the last line visible in 1+5 entirety. 
It is assumed that the minimum control value is D. 
An alternate strategy for passing the handle to the TextEdit record is to 
store it in the control's refCon field. 4} 
[* mo 04.17.88 ғ) 


Paint pt; 
Integer vO, уМах, cOffset, curTopLn, d; 


lf (IpartCode) 
return; 
vO = GetCtlUalue(hScrollV); 
vMax a GetCtlMax(hSercllV); 
|" location of view rectangles top left corner */ 
ot = ("*HSorOLlTE).viswRHeet,topLeft; 
іє calculate current top line #/ 
cOffset = TEGexXOffset(pt, HScrollTÉMN 
curTopLn = TEC2Line(cOffset, Него) ТР); 
switeh (partCode) [ 
ease inüpButton: 
if (vO == 0) 
return; 
|^ calculate height of line above current view +j 
d = -TEGetHeignt(curTopLn - 1 + 1, eurTopLn — 1+1, 
HSerollTE); 
break; 
газа inDownButton: 
if (vO == vMax) 
return; 
{к calculate height of line currently at top of view +} 
d а TEGetHelght(cuzTopLn + 1, curTopLn + 1, HSerollTE); 
break; 
case inPageUp: | 
Integer viewHt, neuTopLn; 


lf (vO == 0) 

return; 

visusHt a HEIGHT((**HScrOllTE).vieuRect); 

]* calculate pixel offset to new top line: the current top 
line's bottom minus the view helght; then convert to 
line offset 1f 

pt.v += TEGetHeight(curTopIn + 1, eurTopLn + 1, 

HScrollTE) - viewHt; 

cüffset = TEGetüffaet(pt, HScTOLlTE); 

neuyTopLn ғ TEC2Line(cOffset, HScrollTE); 

Ін 1T height Prom current top line to new top line 
greater than view helght, change nev top line to 
Scroll one less iine */ 

1f (TRGetHeight(curTopin + 1, newTapLm + 1, HSerollTE) > 

vjeuHt) 
--DevTopLn; 
d = -TESetHeignt(curTopLn - 1 + 1, newtopln + 1, 
MSerollTE): 
break: 


case inPageDown: { 
Integer curBütmLn; 


if (уй == vMax) 
return; 


MAC 30 BYTE * March 1989 Mac Special Edition 


ever, since the release of System 6.0, 
MacWrite’s method is easier. System 6.0 
added the routine TEContinuous- 
Style(), which makes it simple to de- 
termine the font attributes over a selec- 
tion range. Listing 5 illustrates adjusting 
the font menus. TextEdit handles the 
Style menu in a component fashion simi- 
lar to MacWrite. For an example of how 
to handle the Style menu in an aggregate 
manner similar to Word, see the text box 
"An Alternate Means of Handling 
Mixed Faces" on page 22. 

it's very easy to "add" a face over a 
range with a single call to TESet- 
Style(). Bur prior to System 6.0, sub- 
tracting a face from a range required you 
to individually modify each run 
throughout the selection range. This 
meant that for each run within the selec- 
tion range, you had to get the style of the 
run using TEGetStyle(), then call 
TESetStyle( ) with the original aggre- 
gate face less the component face being 
removed. The addition of the doToggie 
mode has madechanging font faces much 
simpler. 

Listing 6 illustrates changing a font 
versus changing a font face. Note that the 
algorithm used to change the Font face re- 
lies on the font-face menu being correctly 
checkmarked. Not only is proper menu 
maintenance important to the user inter- 
face, but it can also simplify a program's 
Internal design. Part of the Apple 
Human Interface Guidelines is that, as 
much aś possible, users shouldn't be pre- 
sented with choices that really can't be 
made. If an option or command isn't cur- 
rently available, it should be dimmed or 
disabled so users don't waste time trying 
to do something that can't be done. 

Note also the usage of the toggleFace 
flag in DocFontFecet ). This is neces- 
sary for a most peculiar reason. If you 
call TESetStyle() with a mode of do- 
Face+doToggle and a style of bold for a 
selection range that includes plain and 
bold text, thc faces will swap—the plain 
text becoming bold and vice versa. 
Therefore, use the doToggle mode only 
when you wish to toggle a face off. 

The example code ignores the issue of 
making style changes undoabic. Undoing 
a style change over a selection range with 
multiple styles is not simply a matter of 
reapplying or "negating" a font-face 
change over the entire selection range. If 
thefont was changed and the selection in- 
cluded runs of different fonts, each run 
must have its original font set back indi- 
vidually. The same applies to a font-size 
change. With font faces, if some runs 
originally used the newly applied face, 

continued 
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[5 calculate current bottom line of view tj 
pt.v = ("H&crallTE]-»viewRect.bottom; 
eOflset = TEGetoffsetipt, Нбего11ТЕ); 
curBtmin x TEC2Line(cOffsmt, HSerollTE); 
ІК if height from current top line to new top line 
(i.e., the old bottom line] greater than view height, 
change new top line to seroll one less line */ 
if (TEGetHeight(curBtmln + 1, curTopLn + 1, HScrollTE) > 
HEIGHT ({#HSerellTE) ~>viewRect) } 
--curitmin j 

d = TEGetHalght(eurBtmlLn = 1 + I, curTopin + 1, 
HSercllTÉ); 

break; 


} {# awiten =f 
SetCtlValue(hSerollV, vO + d]; 
TESeroll(0, vO ~ GetCtlValue(hScrollV), HSerollTE); 


Listing 3: TEFinLine( ). This procedure "pins " control values so thas a line 
of text is aligned with rhe гор of a view rectangle. 


Integer TEPinLine(plxFromTop, hTE] 

Integer ріхғготТор; 

TEHandle ТЕ; 

[^ Given a vertical pixel offset pixFromTop from the top of the text 
belonging to the edit record ##ҺТЕ, TEPinLine() returns а vertical pixel 
offset pinned to the top of the line that the original offset fell in. #/ 
В то 04.17.88 #] 


Point щурі; 
Integer cOffset, theLine; 


myPt.n = (*hTE)-»destfiect.left; 
myPt.v т ("hTE)-»destRect.top + pixFromTop; 
cüffset x TEGetOf feet(myPt, nTE); 
theLine = TEC2Line(cOffset, hTE); 
returni (theLine) ? 
TEGerHeight(theLine = 1 + 1, 1, ATE) : 0); 


Listing 4: TEC2Line( ) is a commonly used routine. ft converts character 
affsers into line offsets. 


Integer TEC2Lline(cOffset, nTE) 

register Integer cOffset; 

TEHandle  hTE; 

ѓе Returns the line number of the character whose offset is cOffset in the 
text belonging to the edit record **hnTE. The line number returned фа a Q- 
based line offset index. %) 

j* Uses a standard binary search algorithm, making sure to always round 
downward if the character offset cOffeet does not metch an offset in the 
line-starts array. The use of the pointer to the beginning of the line- 
starts array in the relocatable text edit record ie safe because there аге 
no calls made from within this routine. #} 

[^ то 05.15.88 #/ 


register Integer 1л, lo, hi, *nLn5tarts, lnStart; 
т b; 


hi к (XhTEl-»nLines; 
continued 
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Computers For 


The Blind 


Talking computers give 
blind and visually 
impaired people access 
to electronic 
information. The 
question is how and 
how much? 


The answers can be 
found in “Тһе Second 
Beginner’s Guide to 
Personal Computers for 
the Blind and Visually 
Impaired” published by 
the Nationa! Braille 
Press. This 
comprehensive book 
contains a Buyer’s 
Guide to talking 
microcomputers and 
large print display 
precessors. More 
importantly it includes 
reviews, written by 
blind users, of software 
that works with 
speech. 


This invaluable 
resource book offers 
details on training 
programs in computer 
applications for the 
blind, and other useful 
information on how to 
buy and use special 
equipment. 


Send orders to: 


National Braille Press Inc. 
88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 


$12.95 for bruille or cussette, $14.95 for 
print. (83 extra for UPS shipping) 


МВР is a nonprofit braille printing and 
publishing house. 
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pLnStarta = (#nTE)->lineSterts; 
while (hi5s 1а) f 
ln = (io + М) / 2; 
lnftart = pLnSterta[1n]; 
if (affect ас Indtart) 
break; 
else if (cOffset > lnStart) 


) 
return((cOffset < lndtart}) ? ln - L : Inj; 


Listing 6: Adjusting the font, font-size, and font-face menus. There is no 
invalid value for the font-face information, so an extra Boolean is used to 
indicate if 1he font face is actually Plain; the plain value for the font-face value 
passed to the menu-adjusting routine indicates that no face (other than 
possibly Plain) is consistent throughout the selection range. 


static vold DocFontMenu(theFontiD) 

integer theFontID; 

]* Checks the font in the Pont menu whose ID is equal to theFontID and um- 
checks all other fonts. ІР no font is to be checked, then a value that 
won't matoh any Font ID, such as -1, should be passed in for theFontID. */ 
іж то 11.20.88 %) 


Integer item, пез; 
MenuHandle hManw; 


nMenu = MyMenws( FONT. MENU] ; 

For (item к 1, nItems = CountMItems(nMenu); 
item <= nItems; iteme) { 
Str255 fontName; 
Integer fontNum; 


GetIten(hMenu, item, fontName); 
GetFNum(fontName, &fontNum) ; 
CheckItem(nMenu, item, lontHum == theFontID); 


static void DocSizeMenu(thseFont3e, theFontID) 

Integer theFontSz, theFontID; 

ін Checks the size in the font size equal to theFontSz, and unchecks all 
other sizes. ІР по size is to be checked, then a value that won't match any 
size, wich as ~] or 0, should be passed in for tneFontSz. 

Also sets the item style to be outlined for each font size that із 
available as а bit-map font in the font specified hy theFontID. If there Ls 
no font to check for available Git-map fonts, then -1 should be passed in 
for theFontID. */ 

І% то 11.20.88 %) 


Integer item, nItems; 
MenuHandle nMenu; 


hMenu = MyMenus(STYLE MENU]; 

for (item = SIZEI MITEN, nltema = ÜCountMItems(hMenu); 
ltem < nItens; itemes) | 
Integer 52; 


se т (Integer)MItem2Num(hMenu, item); 
SetitemStyle(nMenu, item, 
(theFontID [= -1 && RealFont(theFontID, 5z)) 7 


continued 
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then undoing the face change would leave 
those runs alone. Only those runs that 
did not originally include the applied 
face would have the face removed. 

You will need a copy of Macintosh 
Technical Note #207 for documentation 
on the routines added with System 6.0. 
And because these routines are imple- 


upport 

of non-Roman script 

systems will be a big 
design point. 


mented with selectors through the same 
_TEDispatch trap that was added with 
System 4. 1, you must check for their ex- 
istence by using the SysEnvirons( ) call 
and checking specifically for a System 
version greater than or equal to 0600 
hexidecimal. Testing whether or not the 
_TEDispatch trap is implemented is not 
sufficient all by itself. 


Other Font Issues 

When setting a font, don't use font ID 
#1, the application font. The application 
font is not an actual font. It is a reference 
to the default font that most applications 
use. This default is usually Geneva, but 
it's different for languages that don't use 
roman character sets. 

If there is any text in the application 
font, it will appear as Geneva (assuming 
that is what the application font maps to). 
But your comparison routines will not 
recognize the text as being in Geneva. 
For that to happen, you have to write 
codeto specifically test whethertext is in 
the application font; if so, you have to 

to the actual font, which isn't neces- 
sarily Geneva. 

The same is true for font size 0, which 
tells the System to use the System font 
size. The System font size is usually, but 
not always, 12 points. Additionally, 
many large-screen monitors now come 
with software to specify a System font 
size larger than 12 points. 

It isn't quite enough to never explicitly 
set a style using the application font or 
the System font size. When you call TE- 
StylNew() to create a new-style edit 
record, it initializes the style-element 
table from the txFont, txFace, and tx- 

continued 
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Creating sophisticated 
database applications on your 


Mac'takes more than 


a friendly face. 


ile other database develop- 
ment systems have reasonably 
friendly interfaces, in terms of 
speed and power they leave a lot 
to be desired. 

Only McMax~ 2.0 combines 
these elements successfully. 

For example, McMax allows full 
use of the Mac* interface including 
pull-down and pop-up menus, pro- 
grammable alert and file boxes, 
and context sensitive help. 

McMax also features a powerful 
programming innovation, User 
defined READS. This allows for 


event handling and the freedom to 


create modeless applications. 11% 

: ' i и Most systems are so slow it makes you 
this unique capability that gives scade lint Шайы toon, 
McMax the distinction of being 


the only dBASE” compatible product оп the Macintosh that adheres to 
Apple’s* 10 Human Interface Guidelines, 

Of course McMax gives you more than just the means to satisfy the 
end user. К alfords you complete connectivity between the PC and 
Macintosh environment. 

Fully compatible with MS-DOS” dBASE data, programs, and report and 
label file formats, McMax allows for ease of conversion by simply using 
its enhanced direct serial port access to transfer data and programs. 

Clearly che deeper youlook into McMax the more you find to appreciate, 

McMax supports Hypercard" XCMDs and ХЕСМ5. This gives you the 
ability to develop programs in standard high level languages such as 
PASCAL, C, and Assembler. Or access previously written routines and 
pre-defined H ypercard utility functions. 

McMax runs dBASE programs up to 10 times faster on a Mac than on 
a PC. It provides source code encryption to protect your programs. A built- 
in Debugger. And an unlimited royalty-free run-time version so you can 
copy and distribute your applications with no additional costs or software. 

Efficiency. Flexibility. Speed. Compatibility. And 
à full Mac interface. That's what McMax gives you because 
that's what it takes to develop successfully on а Mac. 
Anyone who tells you otherwise 
either honestly doesn't know. 
Or isnt being very friendly. 
Nantucket Carp... 17555 W. |еЯ erson Blvd. Los Angeles. СА 90066. (213) 290-7923, fax: (211) 307-5469. 
Copyright 01989 Намисһы Corporation. АЙ right: reserved. 

Nantucker and she Namucher logo аге roghtered medemarks and McMas and Lice-dellecd READS arc trade- 


marks of Nascuchre: Corporation. Other brand and pradact names ме used for idemiticarion purposes only and 
may be trademarks oc тедіжеген irademarks of their respective baldera. 
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Protect Your 
Copies of BYTE 


NOW AVAILABLE: 


Custom-designed library files 


or binders in elegant blue 
simulated leather stamped in 
gold leaf. 


Binders—Holds 6 
issues, opens flat for 
easy reading. 

$9.95 each, two for 
$18.95, or four for 


Files—Holds 6 issues. 
$7.95 each, two for 
$14.95, or four for 
$27.95. 


Order Now! 


Mail to: Jesse Jones Indust ries, Dept. BY, 
499 East Erie Аж., 
Philadelphia, PA 1984 


Please send  — $ fiks 
— binders for BYTE magazine. 
Enclosed is $ —— — — , Add $i per 
fie! binder for postage and handling, 
Outside U.S.A. add $2.50 per file/binder 
(US. funds only please). 
Charge my: (minimum $15} 
— ——American Express Visa 
MasterCard Diners Club 
Card f___ Exp. Dare 
Signature 


1-800-972-5858 
Мате 


Address ——— (Mo PO. Жо) 


City 
Sate ___. 2 
Satisfaction guaranteed. 


Penntylvania residence add 6% sales rex. 
Allow 5-6 weeks delivery in the U.S, 
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CALL TOLL FREE (24 hours): 
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outline : 0); 
CheckItem(hMenu, item, sz == theFontS2); 


} 
} 


static void DocFaceMenu(theFontFace, plainTx) 
Style theFontFace; 

Boolean plainTx; 

М Cheeks all font faces in the Style menu whose corresponding bit is set 
in the theFontFace parameter. Any font Tace whose corresponding bit is 
clear is unchecked in the Style menu. If plainTx is TRUE, then the Plain 
menu item is checked, otherwise it 18 unchecked. %) 

| mio 11.20.88 *j 


Integer item; 
MenuHandie  hMenu; 


henu = MyMenus[STYLE MENU); 
CheekItem(hMenu, PLAIN .MITEM, plainTx); 
for (item » BOLD .MITEM - BOLD MITEN; 
item <= EXTEND. MITEM - BOLD MITEM; ++item} 
CheckItem(hMenu, BOLD MITEM + item, 
theFontFace & (1 << 1tem)); 


Static vold DocStylsMenus(hTE) 

TEHandle БТЕ; 

іж Updates the menus for fonts, font faces, and font sizes. HTE is а 
handle to the edit record of the currently active document window. The 
menus вге updated according to the style of the character just before the 
insertion point, ог of the styles of the characters within the selection 
renge. *j 

P m-o 11.20.88 %) 


Integer made; 
Boolean continuous; 
TextS5tyle  theStyle; 


mode ғ doFont; 

if (!TEContinuousStyle(&kmode, B&theStyle, ВТЕ)) 
theStyle.tsFont = <1; 

DoeFontMenu( theStyle.tsFont); 


mode = doSize; 

if (!TEContinuousStyle(&mode, AtheStyle, hTE}) 
theStyle.tsSlze = -1; 

DocSigeMenu(theStyle.tsSize, theStyle.tsFont); 


mode = doFace; 

if (l{continuous = TEContinuousStyle(&mode, &theStyle, ҺТЕ))) 
theStyle.tsFace > 0; 

DocFaceKenu( theStyle.tsFaoe, 
continuous && theStyle.tsFace == 0}; 


} 


Size fields of the grafPort. So before 
creating a new edit record, call the 
QuickDraw routines TextFont() and 
TextSiee()tosetthe font and font-size 
fields to appropriate values. 


All This and Colors II? 

TextEdit was extended not only to in- 
clude multiple fonts, font sizes, and font 
faces, but also to support color, Color 
output devices are still pretty expensive, 
but the capability is there. To take advan- 
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tage of it, all you need to do is allocate a 
CGraf Port (а new color graf port). 

If you do decide to support colored text 
within your application, you should 
allow the user to set up color "presets." 
Making the user choose a color from the 
Color Picker Package is less than ideal, 
but so is a fixed color palette. 


Ready for International Fame 
The new TextEdit is also compatible with 
the Script Manager. This means that 


NEW EXTENDED TEXTEDIT 


TextEdit can handle languages that write 
from right to left, have large extended 
character sets well past 256 characters, 
have special word-break rules, or use 
characters whose appearance is context 
sensitive (1.е., it changes depending on 
the preceding or following characters). 
Examples of such writing systems are 
Japanese, Chinese, and Arabic, which 
are known as non-Roman scripts, as op- 
posed to writing systems that evolved 
from Latin. 

The Script Manager, using writing- 
system-specific Scripr Interface Systems, 
intercepts and modifies many system 
calls to measure, draw, sort, and convert 
text. For developers who must write their 
own text-editing engine, support of non- 
Roman script systems will be a big de- 


sign point. 


Saving a Document 

Probably the simplest way to save a docu- 
ment with text and styles is to save the 
text in the file’s data fork and all the style 
information in the file’s resource fork. 
The file should be of type TEXT. 

Using this scheme, you need to save 
the styles table and the runs array. You 
might also want to save the modification 
time of the file as a resource. When you 
are reading the document back in, if the 
modification date resource doesn't exist, 


before? Unlimited Undos. Easy. 
value of the file's modification date, then | | Want to draw a picture without | Want to use the fastest word 


or if it isn't the same as the actual current Heres why. 


you know that the file was edited by some 
other application and you should ignore 
any style data in the resource fork. 

After reading in and setting up the 
saved text, you read in the saved style 


ever leaving the program? Easy. | processor on the market? Easy 
Want to wrap text all the way | Line numbers? Envelopes? Auto- 


table and replace the data in the existing 
style table with the saved style-table data, 
then reset the nStyles field of the style 
record. Next, read in the saved runs 
array and replace the existing runs array 
with it, and reset the nRuns field of the 
style record. Finally, call the old TECa1- 
Text() routine to recalculate the line- 
heights table along with the line-starts 
array. You may also want to save and re- 
store the selection range, the document's 
window sizeand placement, andthe visi- 
ble portion of the document within the 
window. The following pseudocode il- 
lustrates the procedure: 


Read in text. 

Set text-edlt record to use 
read-in text (directly or 
by using TESetText( )). 

Read іп modification date 
resource, 

If modification date resource 
exists & equals file's 


continued 
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around it or let thetextflow right | save? Column selection? Adjusta- 


through? Easy с 

Want to see it all ME 

in glorious color? № 

Easy 

Need to find a 

particular word or 

phrase by search- 

ing through all 

files, open or not? 

Easy 

Need to use our 

superior diction- 

ary or thesaurus? 

Easy 

Want to undo what you just did, 
or any number of things you did | 


| ble page preview? 
Ten clipboards that 
can be edited and 
printed? Your fa- 
vorite page layout 
ready when you 
open a new file? | 
Easy 

It's all easy when 
you have Nisus. 
Ask your favorite 
dealer. 


ri On 


concepts. inc. 


Nisus is 2 trademark of Paragon Concepts, Inc 


(619) 481-1477 Outside СА (800) 922-2993 4954 Sun Valley Rd., Del Mar, СА 92014 
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гп 


XXO 
General Motors 


2 


Ford Motor 
К Listing 6: Changing the font and changing the font size аге similar and 
relatively simple operations. Changing the font face i$ more involved. Notice 
haw DocFontFsce( ) relies on the menu items being correcily checked. (The 
Statements between the preprocessor commands are a bug workaround. This 
bug may be fixed in the next System release.) АЙ three operations are much 
more involved when implemented so that the style change із undoable. 


T 

Е! du Pont 
Standard Oil (ind.) 
Standard Oil of Cal 
General Electric 


C | un 


: 


void DocFont(myFontNeme, wptr) 
Str255 myFontName; 
WindowPtr wptr; 
Occidental Petroleum Ж Changes the font of the selected text in the window vptr to the font 
US Steel named wyFoutName. The document 15 marked changed, and the glohal 
- Меливбһапёей is set. If necessary, the vertical seroll bar is recalibrated 
Phillips Petroleum and the selection range is acrolled into view. #/ 
" |» шо 04.24.88 #/ 


27 | TextStyle myStyle; 
м h MyDatahndl  nMyData; 
million 
Americans (*àhMyDeta)-»tefecord) ; 
SetBerollMax(wptr, TRUE); 
can't read. MenusChanged = (*nMyDeta)-»ehanged = TRUE; 
And guess 
who pays 
the price. 
Every year, functional 
illiteracy costs American 
business billions. 


But your company can 
fight back...by joining 


Atlantic Richheld 


— 
D 


=? 
л 


== 
on 


hMyData = (MyDetalindl)GetWRefCon(vptr); 
GetFNum(myFontName, &myStyle.teFont) ; 
TESetStyle(doFont, &eyStyle, TRUE, 


vold DocFontFace(myFontFaceMltem, wptr, doUpdt) 

Integer myFontFaüceMitem; 

VindowPtr wptr; 

Boolean dolipdt; 

]* Changes the font face of the selected text in the window wptr. 
MyFontFaceMItem is the menu item number of the font face. If the item is 
the Plain menu item, then the selected text 18 changed to Plain. 

If the item isn't the Plain menu item, then the font Расе 18 toggled. 
That is, if the specified face 18 continuous over the current selection 
range, 16 18 toggled off, otherwise that face is set continuous over the 
selection range. 

The document 1s marked changed, and the global ManusChanged is set. if 
doUpdt is TRUE, then the text will be redrawn, and 17 naceseary the 
vertical scroll bar will be recallbrated and the selection scrolled into 


your local community's 
fight against illiteracy. 
Call the Coalition for 
Literacy at toll-free 
1-800-228-8813 and find 
out how, 

You may find it’s the 
greatest cost-saving 
measure your company 
has ever taken. 


A literate 
America Is a 
good investment. 


Аф : J 
Council CBalition for Literacy 
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view. (If you wish to make several face changes, call DocFontFace() once 
for each change, passing FALSE for doUpdt for all except the lest face 
ehange. This will minimise the amount of recalculationa done.) %/ 
]* т.о 11.20.88 *j 
( 

Sonlean toggleFace; 

TextStyla шу5іуіе; 

MyDstalind) niMyDate = (MyDetelind])GetWRefCon{wptr) г 

TEHandle ҺТЕ = (*hMyData)=> teRecord; 


myStyle,tgFace = (myFontFeceHMItem == PLAIM MITEM) ? 
D; 1<¢ (myFontFaceMItem ~ BOLD MITEM); 

if (imyStyle.tsPace) 
toggleFace = FALSE; 

еле ( 
char markGhar[2]; 


GetitemMark(MyMenus[STYLE MENU), myFontFaceNItem, markChar); 
poggleFace = morkCnar(1] {= 0; 


TESetStyle[dePace + ({togzleFace) ? doToggie : 0), &myStyle, 
dolfpdt, ҺТЕ); 

if {dolpdt) 
SetSerollMax(wptr, TRUE); 

MenusChanged = ("hHyDsta)-»cnsnged = TRUE; 
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actual mod,date { 
Head in the styles table. 

Replace existing style 
table using 
PtrToXHand{ ). 

Set number of entries in 
nStyles field of style 
record. 

(Calculate number of 
entries in styles table 
by dividing table size 
by element size.) 

Read in runs array. 

Set size of style record to 
size of style record 
{exclusive of any run 
elements) plus size of 
read-in runs array. 

Use BlockMove() to гору 
runs array to style 
record. 

Set number of runs in nRuns 
field of style record. 

(Calculate number of 
entries ln runs array by 
dividing srrsy size by 
element size and 
subtracting one element. 
The subtraction of an 
element is because there 
is в dummy element at the 
end of the array that is 
not included in the nRuns 
count.) 


} 
Call TECalText(} to readjust 
the line-heights array. 


The advantage to this method 1s that 
any application that can read a TEXT file 
will be able to access the text. The draw- 
back to this strategy is that, due to limita- 
tions in the Resource Manager, the docu- 
ment cannot be accessed simultaneously 
by multiple users except as read-only. 


Keep Your Eyes Open 

[n addition to inside Macintosh, volume 
V, every developer who wants to use the 
new TextEdit routines should read Мас- 
intosh Technical Note #131 (revised 
March |, 1988) and 7207 from Macin- 
tosh Developer Technical Support. 

Note #331 covers known TextEdit 
bugs and workarounds, while Note #207 
covers the changes to TextEdit intro- 
duced with System 6.0. 8 


Michael Ogawa is a software designer 
for Palomar Software (Oceanside, CA). 
Since 1985 he has been involved with de- 
signing, programming, and managing 
projects for commerciall y marketed Мас- 
intosh business productivit y software, He 
can be reached on ВІХ clo “editors.” 
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MathWriter™ 2.0—Elegant Scientific Word Processing 
Both inline and displayed expressions are fully integrated as text. 
Compose at the keyboard without pasting equations! 


" é file ҒОИ 


" 


Forme! Pealet!es iar Style Windows 
Ш 0179 Num. Methods (2) BEENIIFTRIEEEEENTZEONIT 
Tea PSs Sree SSeS cia 


Те eT Tee 
[t9 |» | sue | yon | exa [а тюе | Аша | anna | amass [озо [амм 


Eveluem [5 Қау ал wring various swum be methods. 

ТАҢ оту Anion ends b emphasise Score what the differences іл the 
revolts obtained from the тім methods. 

The t petenda rala {ез T 


easy-to-use 
word 
processor | 
designed for ! 
professional | 
mathemati- 
cians, 
scientists, 
and 
engineers. | 


+ 
nj menia eri 
Іні 


Simpsons pole шшр! be applied филе т, 25264 би rember of раға (9) i odd. 
Hoverd, але tight wonder what would happen О Simpson'z ru wert ed for 
мааа а жылдан бе wapezodia] vals in Equa. 0.14.1 [ay Фа bgl 


*"What-you-see-js-what-you-get" "Dual keyboard and mouse input s Automatic 
equation, figure, table, & theorem numbering with linkage to textual references 
* Automatic pagination *Automatic revision tracking shows both deletions and 
additions «Hypertext memo notes * Automatic table formatting * Smart 
templates automatically format expressions ғ Box equations and paragraphs for 
emphasis *Full screen editing in multiple columns, even within equations. 
Requires Macintosh Plus or larger. Supports ImageWriter and LaserWriter. 
Cooke Publications—Software Tools That Empower You—We listened, 
Request personal notification of shipping date and price. 
Cooke Publications, PO Box 4448, Ithaca, NY 14852 (607) 272-2708, ext 15 


A MESSAGE ІО 
OUR SUBSCRIBERS 


ROM TIME TO TIME WE MAKE THE BYTE SUBSCRIBER 

list available to other companies who wish to send our subscribers 
material about their products. We take great care to screen these com- 
panies, choosing only those who are reputable, and whose products, 
services, or information we feel would be of interest to you. Direct mail 
is an efficent medium for presenting the latest personal computer goods 
and services to our subscribers. 


Many BYTE subscribers appreciate this controlled use of our mailing 
list, and look forward to finding information of interest to them in the 
mail. Used are our subscribers’ names and addresses only (no other 
information we may bave is ever given). 


While we believe the distribution of this information is of benefit to 
our subscribers, we firmly respect the wishes of any subscriber who 
does not want to receive such promotional literature. Should you wish 
to restrict the use of your name, simply send your request to the following 


address. 
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the advertisers. 
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from advertisers. After 
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Reader Service cards. 


(Mf Free Programs Via BY TEnet: 
You get access to the BY TEnet 
Bulletin Board Service, which 
allows you to download, via 


BYTE' Subscriber Benefits 
Program 


Ж ti MB: 59030 
| Hail FPU 


z Sea DOS dia 


Groupware 


modem, valuable program 
listings. There is no connect 
charge far this service. 
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Hightstown, N.J. 08520. 


(M Editorial Indices: Available 
through our customer service 
department P.O. Box 328, 
Hancock, New Hampshire 
03449. 


PAID SERVICES 


(Vi BIX: BYTE's Information 
Exchange purs you on-line 24 
hours a day with your peers 
via computer conferencing and 
electronic mail. All you m to 
sign up is a microcomputer, a 
modem, and telecomm soft- 


ware. For further information 
and cost, call 1-800-227-ВҮТЕ. 


H Program Listings: Listings of 
programs that accompany 
BYTE articles are now avail- 
able on BIX, on disks or in 
quarterly printed supplements 
(see reply cards in this issue for 
cost information), or call 
1-800-258-5485. 


М Microform: BYTE is available 


in microform from University 
Microfilm International in the 
U.S. and Europe. See Contents 
page for cost information. 
DISCOUNTS 
(VÍ One-year subscription at $24.95 
(И Two-year subscription at $44.95 
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$59.95 
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Exploring the Mystery 


біпсе 1985, the resource editor has been 
one of the Macintosh's major utilities. 
Before then, a disparate collection of 
editing utilities was available, but Res- 
Edit's object was to bring all these re- 
source-modifying programs under one 
roof to share a common, extensible inter- 
face. It has been successful in doing just 
that, but it has also beenone of the most 
misunderstood utilities because, to date, 
it comes without a manual. 

The operation of ResEdit is one of the 
mysteries that aspiring Мас program- 
mers must solve because it does things 
for developers that no otber program 
will. It lays bare the innards of a Mac 
program for inspection. It gives powers 
of creation to those familiar with its 
workings. (So does RMaker, for that 
matter, but ResEdit shows the graphical 
content of the resource, which gives bel- 
ter feedback on how something will 
look.) In the best Mac tradition, ResEdit 
removes a layer of abstraction (the speci- 
fication list) that programs like RMaker 
interpose between worker and work. 


А Caveat Гог the Unwary 

Before you do anything with ResEdit, 
though, please heed some hard-gotten 
advice, Always work with a backup of 
your program when using ResEdit, never 
with the original. ResEdit has a way of 
crashing once in a while. It's lots better 
than 1 used to be, but you may ask it to 
dive into the ground at Mach 3 without 
realizing 11. Also, if you make a mistake 
and later save that mistake to your origi- 
nal, you may have no way of tracing what 
went wrong without a known good copy 
of the program. Before you go exploring, 
make sure you have a known good back- 
up, preferably on a disk not connected to 
the machine. Really. It wil! happen to 
you one day. It does to everyone. 


Some Bare-Handed Bit Grabbing 

An exploratory walk through ResEdit 
country with me as your guide can teach 
you some vital things. One item that will 
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Understanding 
ResEdit's use opens 
more than windows 

for the Macintosh 
programmer 


TATATA 


amaze your technoid friends is the power 
to create an icon that goes with ап appli- 
cation and sticks with it even when it's 
copied to another disk. The following in- 
structions may seem tedtous to the more 
adventurous, but this trick won't work 
unless all the individual tasks are done. 
The Finder is very bull-headed about 
wanting certain information. That's 
what you have to learn to give it. 

Г] start with an application I wrote 
(see “Propram Extenders” in the De- 
cember 1988 BYTE, page M52) that has 
the "generic" icon attached. This is the 
icon the Finder assigns when па other is 
specified. Opening ResEdit (1 used ver- 
sion 1.252) gives the main window list- 
ing the applications ResEdit recognizes. 
Successive selecting and clicking get vou 
to a window that lists the resources pres- 
ent in my application, a Mac-to-Wang 
terminal program. You are now ready to 
start slogging through the terrain. 

Under the FILE menu, seiect New (or 
press Command-N). The select box 
comes up, to let you name what type of 
resource to create. You're going to tell 
Іле Finder about desktop information. 
This is stored in the Bundle (BNDI ) re- 
source, so that's what you select from the 
box on the ieft of the dialogue. Having 
clicked the OK button, you see a BNDL 
resource showing in the program's type 
list window. But you're not done yet. 
Opening the BNDL type vill give you an 
empty list window. You have to create 
another BHDL (Бу Command-N or menu 
Choosing) before you can do anything. 

À quick review is in order here be- 
cause this step is important, and it’s the 
single thing most new users goof up on. 
А New selection must be done twice. The 
first creates the BNDL shown in the pro- 
gram's list. The second New creates a 
BNDL inside the list window of the pre- 
vious BNDL. Got that? This has to be 
done correctly before ResEdit will let 
you proceed. If the menu choices de- 
scribed later will not "un-gray" at any 

continued 
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point, this may Бе the cause. 

Now, double-click on the secondary 
BNDL. A window will appear. It will 
have an ID number that has been ran- 
domly selected by ResEdit. This is where 
you set the actua] BNDL information. 
Set the owner ID to 0 first. (You could do 
this later, but I recommend doing it 
now.) After setting it, close the window. 
The secondary BNDL will show as se- 
lected. Command-I (or Get Info from the 
menu) will bring up the information win- 
dow. Set its ID to 132 and close Ше win- 
dow. The ID should change in the 
BNDL-type window as well, Open the 
secondary BNDL again. Where it says 
OwnerName, put in a 4-character string 
that you want to use to identify your new- 
ly created icon to the Finder. This string 
must be unique to your application. (As а 
matter of fact, Developer Services at 
Apple should really approve whatever 
string you use here to make sure that it 
isn't used by another application. Apple 
has reserved for its own use strings com- 
posed entirely of lowercase letters.) In- 
sertthe string by typing itin. 

Next, click on the row of asterisks in 
the BNDL window under numTypes. А 
box will appear around them. Double- 
clicking produces a type box with a linc 
of dashes beneath it. Type ICN# (which 
means “icon list”) into the type box and 
double-click on the row of dashes. Two 
more boxes will appear. Putting 0 into 
localID and 128 into rsrcID will do the 
trick here. Double-clicking on the aster- 
isks now produces another type box, 
which you fill in with РКЕР (for "file 
reference"). In the same manner as be- 
fore, double-click on the dashed line and 
get localID and rsrcID boxes. (Do you 
see a patternemerging? Asterisks get you 
а new type, while the dashes get a sec- 
ondary specifier.) Insert | and 129 into 
them, respectively. You can now close 
the entire BNDL window. 

You should then be at the application's 
type window, Create a new ICN/ type 
from the menu or keyboard. A window 
will appear when you do. (Because it's 
an ICN/ resource, you don't have to do 
the two New operations. ResEdit is 
smart enough to give you the window 
based on the type you have requested.) A 
square indicates what icon you will be 
working on. Do a Command-I at this 
point and set the ID of the selected ICN 
to 128. Double-clicking in the square 
will put you in the graphical icon editor. 
This is where you'll design the icon you 
want to affix to the application. 

ResEdit's icon editor functions in 
much the same way that MacPaint's Fat- 

continued 
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Bits mode does. The left side of Res- 
Edit’s icon-editor screen is where the bits 
are set to make the “data” part of the 
icon (what you s¢e on the desktop when 
the icon is not selected). The left part of 
this screen is where the “mask” is made 
{for when the icon is selected). The bot- 
tom of the screen shows the icon under 
various conditions (selected, unselected, 
small, and so оп) to give you an ides of 
what things will look like when you're 
done. The ІСМІ menu that appears with 
the editor allows the data part to be cop- 
ied to the mask part so that misalignment 
doesn't occur. After making the icon 
and tbe mask, close both the editor and 
the ICN# windows. 

When you specified the BNDL re- 
source, І mentioned an FREF resource 
that you had not yet created. Now's the 
time. As you did for BNDL, select New 
twice (once for the application type list 
and once inside the FREP window). A 
Comrnand-I on the secondary window 
lets you set the ID of this resource to 129 
as you did for the BNDL resource. Once 
that is done, you can double-click on the 
secondary window to open a new win- 
dow. The file type is set to APPL for ap- 
plication, the icon local ID to 0, and the 
filename to the 4-character string you 
used before. Close the window. 

The last major step is coming up. You 
have із create a resource with the same 
name as the 4-character string. As be- 
fore, you'll use the “double New" way to 
make the resource. А Get Info on the 
secondary window allows you to set its 
ID to 0. Then close all the resource win- 
dows. Nothing further needs to be done 
with it. (Advanced nate: If you open the 
ID —Ó resource as an STR [a string], you 
can put information inio it that wi]] show 
in the application's information window 
when a Get Info is done from the desktop 
as version information. It's not manda- 
tory to do this, however.) 

You canthen close the application's re- 
source type lisi. As you close it, ResEdit 
will ask if you want to save the changes. 
Click yes. After it is closed (and high- 
lighted), do a Get Info onthe application. 
Set the type to APPL and the creator to 
the 4-character string you have used. 
Closethe window, and you are done! 


À Real-Life Example 

Now that you have one trick down pat, 
you're ready to go on and see what the 
inside of an already-created program 
looks like with ResEdit on your side. 
StuffIt 1.5.1 is a great utility from Ray 
Lau that has widespread distribution 
within the Mac community (and if you 
haven't sent your shareware to him yet, 


please do so right away!). 

Figure 1 shows what you find when 
you open Stufflt, namely the resource 
types that are present. Select the DLOG 
(dialogue) resource. Figure 2 is a list of 
the DLOGs present; select the first one 
and double-click. Figure 3 is the image 
that then shows. It's a graphical repre- 
sentation of the dialogue in a small for- 
mat. Note the DLOG menu that has ap- 
peared in the menu bar. It allows the 
choice of a graphical or text representa- 
tion of the dialogue. Figure 4 shows the 
same dialogue displayed as "text" 
information, 

Going back to the graphical represen- 
tation is very interesting, but how does 
any editing get done? You simply double- 
click on the graphic. The result is shown 
in figure 5. Newer versions of ResEdit 
аге smart enough to realize that DITLs 
(dialogue item lists) are linked to 
DLOGs. They call up the appropriate 
linked DITL to the DLOG automatically. 
Older ResEdits made this a manual oper- 
ation. In any case, you can see each of the 
individual dialogue items, Select one 
(figure 6). A bordered box is drawn 
around it with a gray “handle” in the 
lower right-hand corner. Double-click on 
that, and the edit box (figure 7) appears. 


The editable text is selected at the bot- 
tom. You can now change it to your 
heart's content with whatever message 
you want. (Тһе 70 in the text is a place- 
holder for a paramtext Toolbox call. То 
actually use the dialogue, you would call 
paramtext from the code, specifying 
the name that would go into the dialogue 
as one of the parameters.) When you 
close the edit box, you see the effect of 
your change. If a change in the size of the 
edited item is required, this is where you 
would make it. 

Double-click once more with the but- 
ton selected. Figure 8 is the edit Бол that 
appears, similar to the previous one. 
Again, this is where you would make any 
text changes (і.е., the name of the but- 
ton). One way to confirm for yourself the 
linking that ResEdit does ts to select 
DITLs individually. Figure 9 shows the 
DITL in the type list. Selecting the one 
corresponding to the DLOG you just did 
would show it with the new wording in 
effect. You can always access the DITLs 
this way without the DLOG if that is 
faster for the purpose you have in mind. 
ALRT (alert) resources also exhibit this 
kind of linked behavior. You can open an 
ALRT to see what it looks like and call 
up the individual DITL items from it, in 
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Figure 12: 


ГВпзіс 4.0 
menu resource. 


Figure 13: 
Main file menu. 


Figure 14: 
Items can be 
selected 
and edited. 


Figure 16: 


Type a ZBasic 
icon number, 
hit Do 1, 
and the icon 
appears. 


the sarne manner as from a DLOG. How- 
ever, the text displayed by choosing it 
from the ALRT menu choice (Figure 10) 
is specific for what is needed for an 
alert. 

One of the resource types Stufflt has 
listed is SICN (small icon). Opening this 
up in the standard manner shows an in- 
teresting listing box (figure 11). The 
small icon is shown about the same size 
as it would appear in the program. Dou- 
ble-chcking on the small icon brings up 
the editing box. This editor works the 
same way as the icon editor vou saw be- 
fore. Bits are set and cleared to produce a 
small icon. 


Something Completely Different 
One resource that Stuffit lacks a menu. 
I grabbed ZBasic 4.0 and opened it up to 
show a menu resource (figure 12). Since 
I know that ID = 129 is almost always the 
File menu, I picked that one and opened 
№ What appears (figure 13) will be a 
surprise to anyone using the Apple-issue 
ResEdit, Alan Goates of Otherware (310 
South 13th East, #3, Salt Lake City, UT 
84102) has created a very nice menu edi- 
tor for ResEdit that J use in preference to 
Apple's. Whenl spoke earlier of ResEdit 
being extensible, this is one of the things 
I had in mind. (MenuEditor 1.2 is avail- 
абе in the listings section of the macin- 
tosh conference on BIX.) 

Figure 13 shows what the screen looks 
like when the main menu is selected. 
Any individual item can be selected (fig- 
ure 14) and edited as far as text or 
marked state. To demonstrate how easy 
it is to edit with this tool, I simply typed 
in tbe number of one of ZBasic's icons, 
hit the Do It! button, and got the results 
in figure 15. The respacing necessary in 
the menu to refiect the icon's presence 
was done automatically. Adding the 
menu editor to a standard ResEdit is very 
simple, nothing more than a copy and 
paste. І recommend this tool for anyone 
editing menus with ResEdit. 


The Benediction 

Г have really not taken you much below 
the surface of ResEdit's possibilities in 
thís brief exploration. But vou should 
now understand how to make it do at 
least one practical task that may have 
seemed mysterious before, and have a 
better appreciation of the great utility 
Apple has provided to developers. № 


Laurence H. Loeb is an efectrical-engi- 
neer-turned-dental-surgdon in Wülling- 
ford, Connecticut. Не is comoderaor of 
the macintosh conference on ВІХ, He can 
be reached on BIX as "llaeb. "' 
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Anywhere You Have a Macintosh > 


spreadsheets, databases 
and other knowledge 
bases, instead of con- 
ventional text-only 
display. You simply click 
on images or text [as in 
НурегСага] to link with 
a graphic explanation of 
а question or a textual elabo- 
ration of advice. You can take 
geological maps, engine dia- 
grams, architectural plans, key 
contract paragraphs, laboratory 
protocols or balance sheets and 
add rules to make an expert 
advisor. 

in fact, MacSMARTS can now be 
directly linked to HyperCard, not just 


EXECUTIVE 
OFFICE 


Have you ever wanted to be in i 
more than one place at one time? With MacSMARTS, a powerful a rd m 
Now with MacSMARTS™ you салаг expert system can бе built by people browsing of HyperCard and the 
least have your expertise be there. with absolutely no training in artif- inferencing power of MacSMARTS. 

It isn’t hard to see why leading cial intelligence or programming MacSMARTS is fully compatible 
corporations are gaining a competi- Before MacSMARTS, creating a with MultiFinder and works on all 
tive edge using expert systems. The knowledge-based or expert system Macs from 512K to Mac I! 
ability to let multiple computers offer was both time consuming and diffi- So if you're tooking for a argani- 
advice and solve problems, instead cult. You had to be fluent in esoteric zational tool that’s smart enough to 
of just опе “human expert” has stra- programming languages like LISP ог be both ul and simple, take a 
tegic implications for productivity. Prolog and use specialized com closer look at MacSMARTS from 
Advice, information, diagnoses and puters. This complexity has pre- Cognition Technology; the company 
expert knowledge can be freely vented many companies from at the forefront of expert system 
handed out to all departments inthe — gaining the benefits of such a 


tools. Because as MacGuide Maga- 


sarne building, or in each corporate system. it ' 
office Sue e in the world. MacSMARTS works by condensing i agi iet Mac 
DuPont, Eastman Kodak, Proctor the knowledge of experts into sets there's one that really shines above 
and Gamble, ARCO, General Electric, — of rules. its highly intuitive interface the others. . . MaCSMARTS. The 
Union Carbide, Honeywell and features a spreadsheet-lke logic best expert system shell cur- 
Arthur Andersen are already using worksheet with simple fill-in- rently available on the Mac.” 
MacSMARTS applications to boost р» forms. ders Sa 
oductvity. One Fortune 500 rules by ent information 5“ 
o t in Engish, as complex Cognition 


company is rah MacSMARTS to 
l. 


save more than 31.5 million per year syntax, and by simple menu Technol ogy 
by optimizing office procedure selection. Or you can enter ра 
manuals. Another company is using examples from your own. or other MacSMARTS 3.2 retail list 5195. 
MacSMARTS to interpret complex experts’ experience and MacSMARTS  MacSMARTS Professional retail list 


government regulations. Іп fact. will then automatically стеже the $495. To order contact your local 


MacSMARTS has the largest installed rutes for you. dealer or call |800) 622-2829. in 

base of Macintosh expert-system A ыы. is the Massachusetts call [517] 492-0246. 
Sites worldwide, including many ogram to allow 

other Fortune 500 companies, as wid ed linking of 

well as federal agencies, universities, | rules or advice to ас R TS 

and professionals in accounting, шары, Re 

engineering, law, medicine, finance 

and other disciplines. Ema E fles The Intelligence-Amplifying Software" 


Cognition Technology Corp., 55 Wheeler Street, Cambridge, Mass. 02138 
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Dee Looking into CAD? 
See how 


VersaCAD on 
the Macintosh | 
stacks up... 


When it comes to professional CAD on the 
Macintosh®, only VersaCAD® offers a 
complete solution. Now in its fourth release, 
this bestselling software gives you high- 
precision color graphics . . . plus unique 
design capabilities based on Apple Computer's 
HyperCard" information management tool 


Ball Шайізг 


e 2D drafting rated "Best" at the National 
Computer Graphics Association shootout 


e JD color shading that's fast and easy, 
including multiple viewport display 
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е Exclusive HyperCard stacks 
for: 
* Bill of materials 
* Parametric design 
* Off-line plotting 
ә Attribute database 
• CAD text processor 
» Drawing manager, 
and more. е 
e Proven two-way links to PC-CAD, 
workstations and thousands of = 
productivity programs. 


See for yourself how VersaCAD stacks up. 
Return the coupon for a free demo disk or 
call (714) 960-7720 today. 


4 YES, send тс a free demo dish (requires а Маснной Plus ог greater. 
| Мате 
- а | Tale 
: езі Б a | | Company 
L oy 1 у E ir 4 y Address 
Me жө: I. uis аі City? 3a Zip 
1.7.4 T ЖЫ War 
—— іш Please sere) со Demo Гн, V 2124 Main Stree 
=== Pri e”, d М "} ао ro 
- a an} un cx— — — —— — HY iX ЫЕ ЖЕРЫ РРР. Е 
gv _Personal CAD/C CAM оте MIB on Reader Service Card | 


т m UEM SS ШЫ ы. ақы. қ, к YE Eg t= © лш = pe art 


We Guarantee Good News 
Every Monday Morning! 


n fact, we'll guarantee the best 
news—100% factual, accurate and 
unbjased expert analysis of signifi- 
cant developments in the personal 
computer industry. [ust straightforward, 
no-nonsense professional reporting of in- 
dustry news, produci announcements and 
key events as they happen each and every 
week. 

BYTEweek, McGraw-Hill’s new weekly 
newsletter, is devoted to helping you stay 
on top of the dramatic changes in the 
continually«volving business computing 
arena. BYTEweek is devoted to reporting 
and analyzing these changes and 
developments through its timely, compact, 
one-stop news format. BYTEweek keeps 
you on top of significant industry trends 
and developments through its coverage of 
the IBM, IBM-compatible, Apple Macin 
tosh and workstation markets. BYTEweek 
gives you the full details of significant 
new product announcements wilh in-depth 
analysis. 

BYTEweek guarantees whal no other 
personal computing publication can by 
building on two renowned and respected 
technical resources: the award-winning 
Microbytes Daily on-line news service and 
the technical expertise af the BYTE 
Editorial Staff aided by the new resources 
available to them in the recently expand- 
ed BYTE Lab. Through these resources, 
you аге kept on top of issues such as: 

ғ New data storage techniques, in- 
cluding CD-ROM, erasable optical and 
ather text, graphics, and video storage 
technology. 

* Expert systems, with ап ex- 
amination of both the technical 
and human aspects of 
implementation. 

“ Bus standards and the war be- 
tween IBM and the clone 
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manufacturers—with critically important 

user ramifications. 

* Legal skirmishes and “look and feel" 
suits, which can put the manufacturer of 
your favorite software out of business. 

* Software emulation that will allow 
new, exotic computer systems to run 
software written for [BM PCs. 

«ТАМ system developments, including 
all pertinent aspects of connectivity and 
inter-operability. 

* Network management, a complex and 
increasingly important topic for per- 
sonal computers in both small and large 
offices. 

* PostScript clones, which promise 
faster, lower-cost laser printers with the 
same capabilities as the Apple 
LaserWriter. 

* New, easy-to-use programming 
systems such as CASE and 4th Genera- 
tion Languages, that can allow non- 
programmers to develop powerful 
applications. 

BYTEweek offers you what no other in- 
dustry publication can: timely news on 
the rapidly evolving computer industry as 
it happens, framed by interpretation and 
evaluation that only BYTE's experienced 
editorial staff can provide. 

Subscribe now and take advantage of 
the specia] one-year charter subscription 
rate of $395 a year [$495 outside the U5. 
and Салада|-а savings of 5100 off the 
regular rale. Your subscription to 
BYTEweek includes 50 issues and a free 
Subscription to BIX, which includes ac- 
cess to the award-winning Microbytes 
Daily on-line news service. Your hourly 
usage rates will be billed separately. 

Dont miss this opportunity! Call 
BYTEweek's toll-free number: 

1-800-258-5485 


to order your subscription. 
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Canis lupus 


# I ina series of consumer habits 


The timber wolf is equipped with 


more than an iron will 
Io survive the rigors of nature. Г Y 


Ithasa steel jaw with a bite of 1800 


pounds per square inch. 

Grazers they are not. Neither are 
the readers of Byte magazine. 
For they area special breed 

of advanced personal computing 
experts whose hunger for 

new product knowledge isnot 
readily satisfied by tidbits 2 / 
of information. They crave content. 

Meaty reviews. Technical 

analysis. Something substantial to 4 ) 
sink their teeth into. Which | | 

is what they get in every Byte. Some 

publications may promise you | a 

more readers than Byte's 435,000. | 


But none so voracious. 
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bject- 


he phrase “object-oriented” is 

becoming one of those buzz- 

words that you hear from every- 

one. [t's also becoming one of 
those topics that no two people agree on. 
But what does “object-oriented” really 
mean? 

The basic idea behind the object-ori- 
ented approach is very simple. We per- 
ceive the world around us as a variety of 
objects. When we look at a plant, we see 
a plant, not a mass of individual atoms. 
We can divide the plant into leaves, flow- 
ers, stems, and roots, but we still see 
those items as units, as objects. 

If we subdivide the bits and pieces of 
the plant into molecules, even they are 
groupings of different atoms that we also 
perceive as single units. To carry the 
analogy one step further, traditional 
procedural programming deals with the 
atoms, while object-oriented program- 
ming deals with the plant. 

Thus, from the outside, object-ori- 
ented means the familiar; it means the 
way you normally look at the world 
around you: and it inherently makes 
sense. From the inside, however, it's a 
lot morecomplex than that. 

This month's In Depth section sheds 
some light on the inner workings of ob- 
ject-oriented programming, languages, 
and interfaces. In "What's in ап Ob- 
ject?" Dave Thomas provides an en- 
trance into the object-oriented world. He 
describes the basics and the terminology 
and gives an overall view of the field. 

Then, in "Learning the Language," 
Peter Wegner goes into the details of ob- 
ject-oriented languages, how they handle 
things and how they are organized, He 


riented 
rogramming 


also defines the differences between ob- 
ject-based, class-based, and објесі-огі- 
ented languages. 

In their article “Separation of Pow- 
еге," Mahesh H. Dodani, Charles E. 
Hughes, and J. Michael Moshell discuss 
object-oriented user interfaces—how 
they work, and why they are popular. 
And they are popular: Consider the suc- 
cess of the Macintosh user interface. 

In “The Next Step," BYTE's Tom 
Thompson discusses the inner workings 
of the NextStep user interface from 
NeXT. 

We've been hearing it from psycholo- 
pists for some time now: Some of us аге 
Tight-brained (more artistic, more intu- 
itive) and some of us are left-brained 
(more logical, more analytical). Tradi- 
попа! computer languages and inter- 
faces, with their structure and detail, 
have appealedto those of us who are left- 
brained. On the other hand, object-ori- 
ented languages and interfaces, with 
their emphasis on perception and the 
whole picture, invite those of us who are 
right-brained to join the computer revo- 
lution as well. 

—Jane Morrill Tazelaar 
Senior Technical Editor, In Depth 
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INDUSTRIAL STRENGTH 


OOPS 


You have three options in today's world; lead, between ОО5,О5/2 and Presentation 
follow or get out of the way You've already Manager operating environments; integrated 
taken a qon —— in hardware with color graphics; a rich class library; and access 


the latest 286 or 


system. Now you can use to16 MB of protected mode memory, even 


that triple-digit architecture to blast ahead of under DOS. 
the pack with the most powerful new Object The new Smalltalk/V 286, which is even 
Oriented Programming (oops) software on the easier to leam and use than Smalltalk/V, retails 


"EE Oy 256. 


malltalk/V, the original ООР5 tool for 50] 
the PC, gave scientists, engineers, program 


for ut $199.95. Or you can buy Smalltalk/V, 
the world's best selling oops, for only 
- $99.95. And both come with our 60 day money- 


mers and educators a brand new way to solve back guarantee. 
problems. And soon they were developin Check out the new Smalltalk/V 286 at 
exciting new applications in everything your dealer. If he doesn't have it, order toll free, 


economics to medicine to space. 


1-800-922-8255. Or write to: Digitalk, Inc., 


Now Smalltalk/V 286 gives you true 984] Airport Blvd., Los Angeles, CA 90045. 
work station performance with industrial And let us put 


= тате ~ Smalltalk V286 
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OBJECT-ORIENTED PROGRAMMING 


+ 


hat’s in 


an Object? 


Even limited object-oriented systems let you build 
your own integrated applications quickly 


bject-oriented 
programming en- 
courages code re- 
use rather than re- 
invention. It encourages 
prototyping and code polish- 
ing. It rewards the develop- 
ment of generic functions. 

Object-oriented program- 
ming enables you to create 
software that can be readily 
comprehended and shared 
with others. Unlike more tra- 
ditional programming meth- 
ods that are based on concepts 
such as data flow or mathe- 
matical logic, object-oriented 
programming directly models 
the application, Programs 
perform computations by 
passing messages between ac- 
tive objects, which are com- 
puter analogs of entities in the 
real world. 

An object-oriented finan- 
cial application, therefore, 
might see Customer objects 
sending debit and credit messages to Ac- 
count objects. The Account objects 
might then cooperate to maintain Cash- 
on-Hand, Accounts-Receivable, and Ac- 
counts-Payable objects. 

Likewise, an object-oriented electron- 
ic CAD system might model a circuit as a 
set of Component objects, each holding a 
collection of Pin objects that connect 
through Net objects to the Pins of other 
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Dave Thomas 


Components. When a Component as- 
serts a signal on one of its output Pins, 
the Pin sends a message to its Net that as- 
serts the signal to all its other connecting 
Pins. 


Breaking with Tradition 

Breaking down an application into enti- 
ties and relationships that are meaning- 
ful to end users is a common convention- 


a] programming-analysis 
technique. Unlike conven- 
tional programming, how- 
ever, object-oriented pro- 
gramming preserves this 
same decomposition through 
the design and implementa- 
tion phases. This makes the 
software more tangible to 
nonimplementers wbo have 
application knowledge. 

This also means that you 
can reuse objects in similar 
applications in the same area. 
Reusing, rather than reinvent- 
ing, software speeds the de- 
velopment and maintenance 
af large applications. 

You design and implement 
an object-oriented system, 
then, as a simulation that as- 
signs state and behavior to 
each of the natural objects in 
the application. For example, 
an object-oriented language 
like Smalltalk formalizes the 
notion of an object and makes 
it the natural unit of modularity. You im- 
plement an object's state by giving it a 
private, persistent memory. Its behavior 
is implemented as a set of procedures or 
operations (called methods in Smalltalk} 
that have access to the private memory. 

In traditiona! programming svsterns, 
data and procedures are separate enti- 
ties; the programmer is responsible for 
continued 
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applying active procedures to passive 
data structures, and frequently for en- 
suring tbat the procedure will work cor- 
rectly on the data types to which it is 
applied. 

By contrast, an object-oriented pro- 
gramming system (OOPS) doesn't view 
an object just as passive data but as the 
combination of its private state and the 
methods that manipulate it (See the text 
box "What Took So Long?” on page 
234.) 


Methods and Messages 

Only the methods of an object have ac- 
cess to its state, and a method can only be 
invoked by sending the object a message. 
The distinction between a message and 
a method is subtle but important. Since a 
method is part of an object and not a 
global entity, there is no problem with a 
Line object and a Circle object both hav- 
ing a method named draw. 

Sending the draw message to a Line in- 
vokes its draw method; sending the same 
message to a Circle invokes a different 
method. Thus, you always get the appro- 
priate behavior for the draw operation. 

It is quite common in object-oriented 
systems to code multiple classes of an ob- 
ject that respond to the same messages, 
as in the Line and Circle example. The 
ability of different objects to respond dif- 
ferently to the same message is known as 
polymorphism. This approach is clearly 
superior іо using a huge case statement 
for all the known graphical data types in 
a single global draw procedure. 

Polymorphism is partly responsible 
for a well-known characteristic of object- 
oriented systems: a style of programming 
sometimes referred to as differentia] pro- 
gramming or programming by modifica- 
tion. It is very easy to plug new objects 
into the system if they respond to the 
same messages as existing ones. For in- 
stance, if a Window object expects all 
graphical objects to be able to draw 
themselves, then it is very easy to add 
Rectangle objects to a system that previ- 
ously had only Lines and Circles. 

The other characteristic of most ob- 
ject-oriented languages that supports dif- 
ferential programming rather well is 
called inheritance. This is the ability to 
define a new object that is just like an old 
one except for a few minor differences. 
For example, if you were writing a bank- 
ing application, you could define a Sav- 
inps-Account object that is just like the 
existing Bank-Account object but with a 
few extras. Savings-Account will inherit 
all of Bank-Account's stateand methods. 

АП these features—the encapsulation 
of state and methods together, differen- 
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tial programming via polymorphism, 
and inheritance—create a different style 
of programming. 


À Shared Vision 

It is often said that you can always tell a 
good idea when many claim to have dis- 
covered it, While most attribute the ori- 
gins of object-oriented programming to 
Simula67 and Smallitalk-80, the object 
concept has many proponents. Simula67 
demonstrated the modeling power of a 
class-based programming language. 
Smalltalk-80 introduced the concepts of 
an integrated language, a programming 


uture 
programming systems 
will be based on 
the concepts of object 
and message. 


environment, a user interface, and a class 
library. 

Early explorers in the OOPS field in- 
clude the AI community, which devel- 
oped many object-oriented systems for 
knowledge engineering, including 
Hewitt's Actors, MIT's Flavors, and 
Xerox's Loops. Applications such as 
Schlumberge's Strobe and Intellicorp's 
KEE (Knowledge Engineering Environ- 
ment) demonstrate the power of the 
QOPS metaphor. For several years, lead- 
ing researchers in operating systems have 
advocated an anthropomorphic program- 
ming style using lightweight processes in 
systems such as XOR's THOTH, Open 
Systems’ Harmony, and Quantum Soft- 
ware Systems’ QNX. 

In programming-languape research, 
information hiding (encapsulation) has 
been the guiding principle in the develop- 
ment of abstract data type systems found 
in languages such as Alphard, CLU, and 
Ada. While many of these systems lack 
the concept of inheritance, they consti- 
tute an important class of systems that 
Brown University's Peter Wegner calls 
object-based systems. 


Elementary Particles 

Many object-oriented pundits believe 
that objects and messages, arranged in 
some configuration, form the elemen- 


tary particles of software. In recent 
years, we have come to accept the notions 
of data structure and control structure as 
requirements of all programming sys- 
tems. Future systems will be based on 
the concepts of object and message. 

РИ briefly discuss object-oriented 
programming terminology. The con- 
cepts are intentionally illustrated with 
simple examples. However, to appreciate 
Ше benefits of OOPS, you will need tu 
use a real object-oriented programming 
environment, such as Smalltalk, on ал 
interesting application. Like most impor- 
tant ideas, the concepts of object and 
message are deceptively simple. 

The four most important concepts of 
object orientation are encapsulation, 
message passing, inheritance, and late 
binding. 


Encapsulation 

An object consists of an encapsulated 
representation (state) and a set of mes- 
sages (operations or procedures) that can 
be applied to that object. Encapsulation 
is the technical name for information 
hiding. 

Instead of organizing programs into 
procedures that share global! data, the 
data is packaged with the procedures that 
access that data. This concept is often 
called data abstraction or modular pro- 
gramming. Languages such as Modula-2 
and Ada, unlike Pascal and C, support 
this concept. 

The goal here is to separate the user of 
the object from its implementer. The 
user is no longer aware of how the object 
is implemented (using an array or linked 
lists, for example). Users can only oper- 
ate on an object using those messages 
that the implementer provides. 

This has the obvious benefit that you 
can change the implementation of the en- 
capsulated object without affecting the 
applications using it. Your operating sys- 
tem is such an object (albeit a large one). 

The application programmer who uses 
the standard C file I/O library, for exam- 
ple, has no difficulty porting from one 
operating system to another. File-ori- 
ented applications using this protocol run 
on DOS, Unix, and the Mach Unix Ker- 
nel without modification, although the 
underlying implementations are com- 
pletely different. 

Pointers are of ten the antithesis of en- 
capsulation. For example, the C address- 
of (&) and dereference (*) operations 
allow you to bypass the protection 
boundary provided by objects. Object- 
oriented programming extends Pascal's 
safe-pointer notion to provide a powerful 
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I f object-oriented programming is so 
great, why isn't everyone using it? 
Why is it still not well understood de- 
spite its 1960s and 1970s roots? 

The first reason is that both the Sim- 
шаб? system and the Smallitalk-80 sys- 
fem were relatively inaccessible to the 
North American software community 
until the 1980s. The pioneering work on 
Smalltalk-80, for example, was held 
captive at the Xerox Palo Alto Research 
Center until the BYTE issue of August 
1981. 

And it was only three years ago that 
the first conference on Object-Oriented 
Programming. Languages, Applica- 
tions, and Systems (OOPSLA) was 
held, Oniy five years ago, languages 


programming metaphor without point- 
ers. It has been my experience that even 
the use of object-oriented programming 
style in C and Pascal programs reduces 
the number of pointer bugs. The Macin- 
tosh and Microsoft Windows environ- 
ments clearly demonstrate the difficulty 
of developing applications using dynamic 
pointer-connected data structures. 

lt is extremely difficult to build robust 
applications іп a language where you 
must manage dynamic storage, which is 
why we still need tools like memory pro- 
tection and hardware debuggers. Envi- 
ronments like Smalltalk never crash the 
system. Instead, a notifier (debugger} 
window appears, indicating the error 
(e.g., when an object does not under- 
stand a message). 


Class versus Instance 

Modern programming languages make 
distinctions between a type definition 
апа a variable declaration. Each time a 
procedure is called in C, for example, 
the local variables are instantiated (allo- 
cated and initialized). 

In object-oriented languages, the defi- 
nition of a type is often called a class. А 
class definition defines both the instance 
variables (state or representation) and the 
methods (operations) for objects of that 
class. 

Similar to atype in Pascal, object-ori- 
ented languages use a class for the pur- 
pose of creating instances of it. While 
it's possible to allocate objects using a 
stack discipline like Pascal or C, most 
object-oriented languages dynamically 
create objects by sending some form of 
"new" or "create" message to the class. 
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such as Objective-C, C++, and Eiffel 
didn't even exist. 

The second reason is that many of 
those first introduced to Smalltalk 
thought ofitas only a windowing system 
rather than a revolutionary program- 
ming environment. This is exemplified 
by the many interfaces using windows 
and a mouse. You should note, however, 
that while many interfaces copied 
Smalltalk’s user interface, none of 
these systems let you touch or modify 
the underlying objects. In many cases, 
the flexibility of open systems like 
Smalltalk can be achieved only on 
powerful hardware. Current processors 
like the Intel 80386 and the Motorola 
68020 fit the bill. 


Figure 1 illustrates the difference be- 
tween the Account object that defines 
class Account anc instances of Account. 
The class object provides a mechanism 
for sharing the methods, since the same 
method code is used far each instance of 
the class. One important benefit of this 
approach is that each object is self -identi- 
Пеа, since it carries its type with it. 

This turns out to eliminate many pro- 
gramming problems, since all objects 
know their type and how to print them- 
selves, When a program bombs, you 
don't have to write a complex debugging 
routine to display a data structure. The 
more sophisticated languages, such as 
Smalltalk and CLOS (Common Lisp Ob- 
ject System), remove the need to worry 
about storage by providing an automatic 
garbage collector. The advantages of 
automatic reclamation of unused objects 
are humerous. 


Message Passing 

The use of the word message versus pro- 
cedure suggests а looser connection be- 
tween the object and its user. It leaves 
open the question of how the message 
will be realized (by a jump to a subrou- 
tine, a system trap, or an interprocess 
communication in a multitasking or dis- 
tributed system). 

[п most cases, the messages аге orga- 
nized into public and private categories. 
Public messages are generally accessi- 
ble. Private messages, however, can only 
be executed by the object itself. They are 
not available (visible) to outside users. 

Message passing facilitates software 
maintenance by eliminating the type- 
specific If and Case statements, which 


must be updated each time an application 
is modified to accommodate a new type. 

Listing 1 shows the organization of an 
existing application for handling banking 
transactions. The program is well struc- 
tured, with a procedure for each transac- 
Поп; withdraw, deposit, and transfer. 
The prablem is, each time a new account 
type is added, the program must be 
updated. 

Suppose you are developing an appli- 
cation in C that needs to run in many en- 
vironments, such as the Macintosh, X 
Windows, Presentation Manager, and 
NextStep. If you anticipated this require- 
ment and have been very careful, you 
would һауе common source code across 
all platforms. By using the C preproces- 
sor, you conditionally build the source 
for the appropriate platform as illustrated 
in listing 2. Maintaining common code 
will be extremely difficult because you 
will һауе to update the common code for 
each platform. A mistake anywhere can 
result in a major bug that is propagated to 
each platform. The readability of the 
code is significantly decreased, and the 
development time for any given version i5 
increased. 

Both of these problems illustrate the 
clear advantage of having type-based dis- 
patching performed by a common mes- 
sage-passing routine. To provide a usable 
abstraction for the user, such as Deposit 
or Open Window, you must provide and 
maintain another layer of encapsulation. 

When you program with an object-ori- 
ented language, you are relieved of main- 
taining message passing. Your oniy re- 
sponsibility is to place the new or 
updated code for the operation (method) 
in the appropriate class definition. 

Smalltalk and Objective-C use ап ex- 
plicit message-passing syntax of the form 
account deposit: 50. Languages such 
as С++, CLOS, Eiffel, and Trellis/Owl 
use the traditional functional syntax de- 
posit (amount,50). These are called 
generic or overloaded functions, since 
there are multiple definitions of the func- 
tions for different classes (types). 


А Common Inheritance 

Inheritance is the major feature distin- 
guishing an OOPS from other program- 
ming systems. Every OOPS provides 
simple inheritance in one form or an- 
other. Inheritance increases code shar- 
ing by allowing the language rather than 
the programmer to reuse code from one 
class in another related class. 

Consider a simple banking application 
that must operate on several different ac- 
count types. I will call the basic account 
type "Account," Account denotes the 
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most general type of account. Savings 
Accounts, Checking Accounts, and 
BonusSavings accounts are more special- 
ized accounts that have additional prop- 
erties. Each of the account types includes 
an account number, an account owner, a 
Ба!апсе, and an interest rate. All ac- 
counts allow you te deposit funds at any 
time, Savings Accounts do not allow 
check withdrawals, but checking ac- 
counts do. BonusSavings accounts have a 
higher interest rate, but the accounts can- 
not be used for cash or check withdraw- 
als fora specified period. 

You can use inheritance to capture the 
similarity and differences in the account 
types using the Smalltalk code shown in 
listing 3. 

We say that Savings and Checking are 
subclasses of Account, and that Bonus- 
Savings 15 a subclass of Savings. Both the 
methods (deposit, withdraw, and check) 
and the representation (account Number, 
accountOwner, balance, and rate) of an 
object can be inherited. When the 
cheek: 500 message is sent to an in- 
stance of BonusSavings account, the 
method executed is the one defined in 
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Figure 1: An illustration 
of the differences between 
the Account objeci 

and the Account instances. 


o $6500.00 


account2 


Instances 


Savings. Figure 2 shows the inheritance 
diagram for the account classes. 

Most languages perform representa- 
tion inheritance al compile time and 
method inheritance at run time. While 
it's generally a good idea to inherit com- 
mon behavior, it’s often undesirable to 
inherit representation. The existing sys- 
tems, such as the Smalltalk class library, 
don't differentiate between the logical 


Listing 1: This segment of a Parcal application fer handling banking 
transactions is clearly well structured. Unfortunately, each time a new 
account type 15 added, the program must be updated. 


Type 
Account = Record 
Type : (CDA GIC, BONUS); 
Balance : Money; 
End; 
Procedure deposit (account:Account, amount;Money) 
Begin 
Case Account.Type of 
CDA: САПйеров1% (account, amount); 
GIC: Gl€deposit (account, amount}; 
BONUS: Bonusdeposit (account, amount}; 
End; 
End; 
Procedure withdraw (account:Aceount, amount: Money} 
Begin 
Case Aecount.Type of 
CDA: CaADWithdraw (&ceoünt, amount); 
GIC: GiCwithdreaw (account, amount); 


BONUS: Bonuswithdraw (account, amount); 


End; 
End: 


Procedure transfer (accounti, account2:Account, amount:Money) 


Begin 
Case Account, Type of 


CADtransfer(sccounti, account2, amount); 
GlCtransferlacesuntl, accounta, amount); 


BONUS: Bonustransfer(accountl, &secount2, amount); 


account3 


and implementation hierarchies. The 
logical hierarchy organizes the classes 
based on their behavior. The implemen- 
tation hierarchy simplifies the imple- 
mentation of a given class. 


Parts: The Keys to Reusability 

Inheritance is not the only way to share 

code and promote reuse. Parts let you 
continued 


Listing 2: The beginning of the 
conditional source for each of the 
different platforms: Macintosh, X 
Windows, Presentation Manager, 
апа NextStep. Maintenance wiil 
involve updating the common code 
for each platform. 


drawi,,..] 

pifdef PM 
pndraw(..... ) 

Fifdef X 
xdraw(.....) 

жі ѓаег Mae 
quickdraw({...} 

WiPdef Next 


psdraw(...) 

openMindov(,,.) 
Я1ГаеР PM 

peopenwindowt 
Wifder X 

xopenwindow (...) 
Fifüef Mac 


macopenwindow (...) 
#ifdef? Next 
psopenwindow {...) 
readevent(,..) 
#ifdef PM 
pmgetnextevent(...) 
#ifdef X 
xgetnextevent(..,) 
ЖІРДЕҒ Mac 
getnextevend...) 
#ifder Next 
psgetevent(...) 
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Figure 2: The inheritance 
diagram for the account 
classes. 


Checking 


BonusSavings 


Listing 3: Here the Smalitalk code uses inheritance io capiure the similarities 
and differences in the banking-application account types. 


Account 
Object 


class name 
superclass 


"Every object 18 в subclass of 
something, in this case Object" 
Instance variable names accountNumber accountOwner balance rate 
"The state of the object" 


instance methods 


deposit: amomt 
"Deposit amount inta the receiver (an Aecount)." 
balance :- balance + amount. 


Withdraw: amount 
“withdraw amcunt into the receiver." 
amount > balsnce iffrue: [ 
accountOwner 
error: 'Not encugh money in this Account.‘ 


7 


balance : = balance - amount. 


check: amount 
"The code Tor check withdrawals.” 
self withdraw: amount "Note: Here we 
re-uüa3& the method we 
have already defined." 


class name Savings 
sucerclass Account 
instance variable names «none» 


check: amount 
accountOvner 
error: ‘You can't write checks against 
this account’ 


elass name Checking 

віреге185 Aceount 

instance vnriable names «none» 

class name BonusSEvings 

superclass Sevings 

instance variable names period "Тһе minimum deposit period." 


depositDate "Date of last deposit." 
withdraw: amount 
depositDate + period < Date today 
ifFalze: [ accountOwner 
error: ‘You can't withdraw from 
this account yet‘ 


* super withdraw: amount 
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construct compound objects such as win- 
dows. Therefore, you can use inheritance 
as a mechanism to create cbjects that 
share properties with similar objects, 
and you can use parts as a mechanism for 
assembling composite objects. It's easy 
to confuse the parts hierarchy (such as 
the house in figure 3) with the inheri- 
tance hierarchy. 

This error is signaled by the inability 
to inherit useful properties. Some exist- 
ing window systems also suffer from the 
fact that much of the window structure is 
inherited rather than assembled from 
parts. There 15 no explicit syntax for 
paris programming. You might expect a 
partOf: construct. Instead, parts are 
constructed using instance variables. 

Figure 3 illustrates the classes for a 
house. When you describe composite ob- 
jects, you must describe how they are 
created and how components are added 
and modified. 


Early versus Late Binding 

Once you accept the benefits of a new 
language or tool, you will probably ques- 
tion its efficiency. Clearly, in listing | 
you didn’t know the type of the object 
until run time, so you had to perform the 
Case statement in order to determine 
which method to execute. This is called 
run-time interpretation of message pass- 
ing—late or dynamic binding. Obvious- 
ly, in figure 2, you knew the type of the 
window system at compile time; there- 
fore, you could early-bind the messages 
for "draw" and so forth. 

Early binding 1s only possible in the 
cases where the types are known at com- 
pile time, as is common in languages like 
C and Pascal, Smalltalk and CLOS use 
late binding, since inthese languages it is 
the objects, not the variables, that are 
strongly typed. 

The proponents of early binding argue 
that it provides a significant performance 
advantage. Those who support late bind- 
ing argue that types get in the way of 
rapid prototyping and end-user program- 
ming in particular. Do you think that 
HyperCard and Lotus 1-2-3 users would 
like to have to type their cards and cells? 

Jt seems impossible, for example, to 
have the convenience of a Smalltalk col- 
lection class in a strongly typed language 
like C++. Іп Smalltalk, collections can 
contain any objects. Given an inventory 
collection, for example, it is possible to 
add a class into the inventory at any time. 
In C++, all programs using the inven- 
tory must be recompiled with the new 
class added to the existing union type for 
inventory. If you allow union types, then 

continued 
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Figure 3: This graphic 
illustrates the classes for a 
house. When you describe 
composite objects, you must 
describe how they are 
created and how components 
are added and modified. 


Figure 4 Abstract classes, 
shown here, make ii easy 
to extend and modify 
programs. 


implicitly there must be a run-time look- 
up anyway. Finally, the current imple- 
mentations of Smalltalk and CLOS typi- 
cally dispatch methods faster than C 
procedure calls, so there isn't a signifi- 
cant price for the flexibility. 


Abstract Classes 

Experience has shown that method in- 
heritance is a good idea but that, in many 
Cases, representation (variable) inheri- 
tance is not. Consider an editor that uses 
objects of type String to represent lines of 
text. 

String has all the methods far append- 
ing and inserting strings, so it is conve- 
nient to represent Text as a subclass of 
String. String has a representation as an 
array of characters (bytes), which is in- 
herited by Text. This works nicely until 
vou want to handle kanji or multifont 
text, at which point you need another 
representation, such as 2 bytes per char- 
acter. Since you can't redefine the repre- 
sentation of Text, the easy way to do it is 
to copy String into a new class, Кап)- 
Text. 

While this solves a short-term require- 
ment, it increases code bulk by duplicat- 
ing code, The real problem is yet to 
come. Suppose the simple paragraph edi- 
tor 1$ not called on to handie large files 
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AbstractString 


KanjiText 


and that a fast search function is re- 
quired. You simply redefine the search 
method in class String to use your new 
fast search routine. Unfortunately, this 
doesn't propagate to KanjiStrinp because 
you no longer have all the methods for 
String in one place. 

Fortunately, there is a simple solution 
that is standard practice for experienced 
object-oriented programmers. You make 
a new class, AbstractSiring, which has 
all the methods of String but no represen- 
tation. You then define String as a sub- 
class with representation of an array of 
bytes, and KanjiText as a subclass of Ab- 
stractString with representation of an 
array of words (see figure 4). 

An abstract class is a class that you 
never make an instance of. It contains the 
methods common to all subclasses. Ab- 
stract classes make it much easier to ex- 
tend and modify programs that require 
different representations. 

If everything 15 a class, then a class ob- 
fect must itself have some class. The con- 
cept of a metaclass—where classes in the 
system are, in turn, instances of some 
class (called MetaClass in 5malltalk)— is 
another important facility provided by 
the more powerful object-oriented lan- 
guages. This facility has many important 
benefits (e.g., extensibility, debugging, 


Foundation 


and locality of description) but is unneces- 
sary for understanding and using objects. 


Subtypes versus Subclasses 
Smalltalk, Actor, CLOS, Objective-C, 
and С++ support the concept of sub- 
class inheritance. Eiffel and Trellis/Owl 
аге based on a more stringent notion 
called subtyping. 

Subclassing is a sharing mechanism 
that permits code and representation to 
be inherited. Subtyping is stricter than 
subclassing, since it guarantees that an 
instance of a subtype can always be used 
in place of a supertype. Ideally, subtype 
compatibility would guarantee that the 
subtype had the same behavior as the su- 
pertype, but in practice it only verifies 
that the operations defined on the sub- 
type have the same name (and types) as 
the supertype. The subtype must provide 
all the operations defined on the super- 


type. 


Multiple Inheritance and More 
Clearly, not everything can be organized 
into a single taxonomy (inheritance) tree. 
Single-inheritance systems require that 
you organize classes into a tree structure. 
This can sometimes resultin deep inheri- 
tance structures that can be awkward to 
use. Many alternatives based on multiple 
inheritance have been proposed and im- 
plemented in C ++, CLOS, Trellis/Owl, 
Effiel, and some Smalltalk variants, 
Unfortunately, the benefits of multi- 
ple inheritance are often outweiphed by 
the complexity required to resolve ambi- 
guities in variable and method name con- 
flicts. Others familiar with object-ori- 
ented issues argue that objects should not 
have classes. Rather, objects should be 
cloned from an exemplar or prototype. 
The prototype systems make use of a 
code-sharing technique called delega- 
Поп. Instead of an object executing the 
continued 
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WHAT'S IN AN OBJECT? 


method inherited from its superclass, the 
message is automatically delegated to the 
superclass where it is executed. 

We are just beginning to understand 
the benefits and weaknesses of these 
more advanced code-sharing techniques. 
In particular, there has been no substan- 
tial class library, say the equivalent of 
Smalltalk’s, implemented using them. 


The Development Effort 

The pressure to develop new, complex, 
integrated products in 18 to 24 months 
can only be addressed by a new product- 
development life cycle, Rapid prototyp- 
ing thal reuses existing software compo- 
nents is central to this new design and 
development approach. 

In such à system, you first develop a 
display prototype to perform initia) user- 
interface testing. You follow this with a 
full simulation that is, in fact, an execut- 
able specification of the final product. 
You then refine the simulation and, 
where required, reimplement to build the 
final product. 

There are several alternative ap- 
proaches to object-oriented design, in- 
cluding the methods proposed by Grady 
Booch, Ivar Jacobson, Bertrand Meyer, 
and James Rombaugh. Object-oriented 
design begins with the identification and 
classification of the objects in the ap- 
plication: 


е physical versus conceptual; 

* active versus passive; 

* temporary versus permanent 
versus persistent; 

* part versus whole; 

* generic versus specific; 

* application private versus public; 
and 

* shared versus nonshared. 


You can then organize the objects into 
several different groups: 


* families of objects that share much 
commonality (inheritance); 

а part/whole relationships, 

* communities of interacting data 
types (different classes that 
together make up я coherent 
application); or 

* classes that are used by many 
applications (base classes). 


Once you identify the important ob- 
jects, you must specify the operations 
that the objects provide. You must divide 
the operations into “base” (primitive) 
and “extended” (nonprimitive), identify 
those operations that are used only inter- 
nally (private operations) and those that 


are public operations, and then develop a 
specification for each operation. 


OOPS and You 

OOPS promises much more than a point 

and-click window interface. Carefully 
designed class libraries let you quickly 
assemble applications from prefabricated 
parts. The power of even limited sys- 
tems, like HyperCard and Lotus Macros, 
shows how quickly end users can build 
their own integrated applications, given 
the appropriate framework. 

Class libraries, unlike the passive 
click artand text libraries just becoming 
available an CD-ROM, will] allow you to 
build custom applications from existing 
ones easily. 

For software developers, object-ori- 
ented programming provides the oppor- 
tunity to build substantial applications 
based on the work of others. This pre- 
sents а challenge to those individuals 
who have always worked alone using 
their own tools and style. 

] see the programming community di- 
viding into class producers and class con- 
sumers. Class producers will provide 
classes in specialized areas for use by 
class consumers. Class consumers will 
assemble existing classes, with some of 
their'own creation, to build custom appli- 
cations. Object-oriented technology will 
not make this happen. However, it does 
make it feasible to talk about sharing at 
this level. 

Perhaps the first step you can take to 
get involved in object-oriented program- 
ming is to learn Smalltalk. Smalltalk is 
the first and anly completely object-ori- 
ented environment. Unlike the superfi- 
cially more familiar hybrid systems, 
such as C++, Smalltalk forces you to 
think in terms of objects, For this rea- 
son, many instructors who teach systems 
such as Objective-C and C++ recom- 
mend learning Smalltalk first. 

However, if you are wondering if you 
will have to program in Smalltalk, the 
answer i$ по. It is unclear what language 
will dominate the future of OOPS. It is 
already possible to program in object- 
oriented dialects of your favorite lan- 
guage, be it C, Pascal, or BASIC. But the 
concepts learned using Smalltalk will 
serve you well whatever language and 
class library you choose. № 


Dave Thomas is an associate professor at 
Carleton University in Ottawa, Canada, 
the president of Computer Based infor- 
mation Systems, and ап associate editor 
of the Journal of Object-Oriented Pro- 
gramming. Fou can reach him on BI X as 
"darthomas. " 
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OBJECT-ORIENTED PROGRAMMING 


Learning the 


Language 


Object-oriented programming trades the ability to reuse 
individual operations for efficiency and conceptual simplicity 


ith the soft- 
ware crisis of 
the late 1960s, 
structure and 
simplicity became thebasis of 
language design rather than 
undisciplined expressive 
power. The discipline of soft- 
ware engineering was born, 
and a number of structured- 
programming and structured- 
design methodologies were 
proposed as a basis for appli- 
cations programming. Em- 
phasis shifted from thinking 
of programs as sequences of 
statements to thinking of 
them as collections of inter- 
acting modules. Ada, devel- 
oped as the Department of 
Defense's response to the 
software crisis, supports vari- 
ous kinds of modules, includ- 
ing functions, procedures, 
packages, tasks, and generic 
program units. (References 
for the languages mentioned 
in this article are shown in the text box 
"Language References" on page 249.) 
The first object-oriented language, 
Simula, developed in the mid- 1960s, fea- 
tured classes whose instances consisted 
of sets of operations with a local state, 
co-routines that simulated parallel exe- 
cution by "resume" operations, and sub- 
classesthat inherited operations and state 
from parent classes. 


ILLUSTRATION: ROBERT ТІММЕҮ & 1989 


Peter Wegner 


This article is an extension and adap- 
tation of concepts described in the 
OOPSLA '87 conference paper іп refer- 
ence 1. It identifies the basic concepts of 
object-oriented programming and exam- 
ines design alternatives both for tradi- 
tional sequential object-oriented lan- 
guages and for concurrent and persistent 
languages for object-oriented program- 
ming as а whole. 


Objects, Classes, and 
Inheritance 

А language is said to be ob- 
ject-based if it supports ob- 
jects as a language feature, 
where objects are defined as 
follows: An object has a set of 
operations and a local shared 
state that "remembers" the 
effect of operations. The 
value that an operation on an 
object returns can depend on 
the object's state as well as 
the operation's arguments. 
The state of an object serves 
as a Jocal memory that is 
shared by operations on it. In 
particular, other previously 
executed operations can af- 
fect the value that а given op- 
eration returns. An object can 


E. learn from experience, stor- 


ing the cumulative effect of its 
experience—its invocation 
history —in its state. 
Language support of ob- 
jects is worthwhile because 
linguistic objects can directly model ob- 
jects in the real world, like banks, peo- 
ple, ships, and so forth. However, many 
practical object-oriented languages im- 
pose additional language requirements 
so уси can classify and organize objects 
within the language. In particular, they 
require that objects belong to a class and 
that classes support inheritance. 
continued 
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A class is a template that "new" or 
"create" operations сап use to create ob- 
jects. Objects of the same class have 
common operations and, therefore, uni- 
form behavior. Classes have one or more 
interfaces that specify the operations ac- 
cessible through them. A “class body” 
Specifies code for implementing opera- 
tions in the class interface. 

А class can inherit operations from su- 
perclasses (those above it), and its opera- 
tions can be inherited by subclasses 
(those below it). An object of the class C, 
created by C neu, has C as its base class 
and can use operations def ined in both its 
base class and its superclasses. Inheri- 
tance from a single superclass is called 
single inheritance; from multiple super- 
classes, multiple inheritance. 


The Semantics of Objects 

Different language subcultures have fun- 
damentally different notions of what an 
“object” is (see figure 1}. Functional 
objects arise in functional object-ori- 
ented languages, such as OBJ2, and in 
logical ones, such as Vulcan. Their inter- 
faces are object-like, but the objects lack 
an identity that persists between орега- 
tions. An operation that transforms the 
state results in the creation of a new ob- 
ject with the given interface and a new 
state. 


Passive, or "server," objects become 
active when a synchronous message or a 
remote procedure call invokes their op- 
erations. These are the traditional ob- 
jects of Smalltalk and C++ and are the 
default when I use the term object with- 
out qualification. This lets mc include 
the packages of Ada, the modules of 
Modula-2, and the objects of Simula and 
CLU among the entities ] call objects. 

Active, or "autonomous," objects can 
execute autonomously even when other 
objects do not invoke them. They include 
monitors, strongly coupled concurrent 
objects, and distributed concurrent ob- 
jects. 

Slot-based objects are defined in 
terms of their instance variables, or slots, 
as in Flavors and CLOS (Common Lisp 
Object System). You can dynamically 
add methods for slot-based objects with 
DEFMETHOD operations, which spec- 
ify the class, or flavor, to which you 
want to add them. 

The default definition excludes Пипс- 
tional objects, because they don't have a 
notion of object identity, and slot-based 
objects, because they allow you to add 
new methods dynamically. Perhaps I 
should broaden the default to include 
slot-based objects, since Smalltalk also 
permits dynamic addition of methods; 
however, it is less frequently used, be- 


Object definitions 


Functional 


Autonomous 


Slot-based 


{е.9., OBJ2, Vulcan) (6.9., Smalltalk, C + +) (г.0., Monitors, Beta) (8.9., Flavors, CLOS) 


Figure 1: Objects in different language subcultures. 


Operations: ff», . . . f, 


Transitions: 9: .92, . . ..9. 


Transition: 5' = g(x,s) 


Figure 2: An object with operations f,f;, . 


-fp Thus, operation symbols f, are 


associated with symbols on the input tape, internal actions are associated with rhe 
state-transition function g(x,s), and out puts are associated with operations E (х5). 
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cause Из objects are normally created 
with their methods in place. 

Objects can be modeled by automata 
whose state represents the object's stare 
and whose input symbols represent oper- 
ations with their arguments. Figure 2 
illustrates an object with operations 


Л, fas... fa Ап operation f with argu- 


ment x in state s results in output f;(x,s) 
and state transition 5’ = g.s). Thus, 
operation symbols f; are associated with 
symbols on the input tape, internal ac- 
tions are associated with the state-transi- 
tion function g,(x,s), and outputs are as- 
sociated with operations f,(x,s). 

You can describe objects with а variant 
of let notation: 


letx, = 41,5 = âa.. n 

fip) = body of f, 

Мір) = body of f, 

endlet 

The variables x,, x4,. . .x, correspond 
to instance variables, while p,, Pz... Pa 
correspond to parameters af the opera- 
tions (messages) fi, /Һ..../Ь. The se- 
mantics of let clauses representing ob- 
jects differs from the let notation of 
functional programming: When an oper- 
ation executes, it can modify instance 
variables. 

An instance variable x can appear in 
operations f, fa... -fa as а nonlocal vari- 
able. Thus, the object-oriented style of 
specifying operations encourages, and 
even requires, sharing nonlocal variables 
among several operations. Such sharing 
makes it difficult to reuse operations of 
one class in another. 

Object-oriented programming sacri- 
fices the reusability of individual opera- 
tions to gain efficiency and conceptual 
simplicity. It concentrates on making ob- 
jects and classes reusable through encap- 
sulation and inheritance. 


Properties of Inheritance 

The inheritance hierarchy in figure 3 de- 
fines persons and elephants as subclasses 
of mammals, and students and females 
as subclasses of persons, Instances 
(below the dotted line) are grouped into 
classes, while classes (above the dotted 
line) are categorized by their super- 
classes. Thus, inheritance serves to 
group classes in much the same way that 
classes serve to group values (see refer- 
ence 2), While subclasses, such as stu- 
dents and females, may overlap in the 
real world, they cannot generally overlap 
in object-oriented languages, because 
every object must belong to precisely one 
base class. 
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Inheritance is a powerful organiza- 
tional principle for concepts, because it 
can capture natural mechanisms, such as 
specialization, abstraction, approxima- 
tion, and evolution. Thus, elephants spe- 
cialize the properties of mammals; 
mammal 1$ an abstraction of the concept 
of elephant; the properties of mammals 
approximate those of elephants; and ele- 
phants evolved from early species of 
mammals. Classes serve to model con- 
cepts, and class inheritance makes it eas- 
ler to manage hierarchical relationships 
among concepts. 

In software engineering, inheritance 
is used not only for classification, but 
also for system evolution and incremen- 
tal modification. The ability of inheri- 
tance to flexibly specify incremental 
change is an invaluable tool in software 
engineering, but it requires a mechanism 
that is fundamentally more powerful 
than classification. For example, Small- 
talk's inheritance mechanism is de- 
signed so you can use it to model soft- 
ware evolution as well as to classify. 

Constraints on incremental modifica- 
tion include behavioral, signature, and 
name compatibility, and cancellation 
(see reference 3). Behavioral compatibil- 
ity requires that the behavior of the modi- 
fied entity, whether class or object, be 
compatible with its parent's behavior. 
Similarly, signature compatibility re- 
quires that the set of names and types of 
components, or attributes, of the parent 
be compatible with the modified entity's. 
Name compatibility asks only that the 
names of the parent's components be 
compatible. And cancellation allows you 
to cancel parental attributes in the modi- 
fied entity. 

These forms of incremental modifica- 
tion are associated with different under- 
lying models and are studied by different 
research groups. Behavioral compatibil- 
iy is associated with algebraic models 
(sce reference 4), signature compatibility 
with lambda calculus models (see refer- 
ence 3}, name compatibility with imple- 
mentation models like Smalitalk's, and 
cancellation with AI models, which are 
often concerned with such questions as 
whether penguins arebirds although they 
cannot fly. 


Class-based and Object-Oriented 

You can define subclasses of object- 
based languages in terms of the con- 
straints on the objects’ properties, The 
requirements that objects belong to a 
class and that classes support inheritance 
are examples of such constraints. An ob- 
ject-based languape is a class-based, or 
classical, language if every object must 


bject- 
oriented programming 
sacrifices the 
reusability of individual 
operations to gain 
efficiency and 
conceptual simplicity. 


belong to a class. А class-based language 
Is an object-oriented language if an in- 
heritance mechanism can incrementally 
define class hierarchies. 

Class-based languages are a proper 
subset of object-based languages, while 
object-oriented languages are a proper 
subset of class-based languages (see fig- 
ure 4). Moreover, these language classes 
are useful in distinguishing between 
existing object-based languages on the 
basis of their language features, and in 
relating such distinctions to the lan- 
guage's support of a methodology. 

Ada is object-based, but it is neither 
class-based nor object-oriented, accord- 
ing to my definition, because its objects, 
or packages, do not have a class, or type. 
CLU is class-based, because its clusters 
are effectively classes. They serve as 
templates for creating instances and 
allow instances to be “first-class ob- 
jects" 1n that you can assign them to vari- 
ables, pass them as parameters, and use 


them as components of structures. How- 
ever, CLU doesn't have inheritance for 
defining the hierarchical relations be- 
tween clusters, so it is not object-ori- 
ented. Simula and Smalltalk are object- 
oriented according to my definition. 

Figure 4 can be seen as an inheritance 
hierarchy using object-oriented tech- 
niques to classify object-based lan- 
guages. Youcan think of class-based lan- 
guages as inheriting the attributes of 
object-based languages, and of object- 
oriented languages as inheriting the attri- 
butes of both class-based and object- 
based languages. 

Let's briefly consider the effect of ob- 
jects, classes, and inheritance on pro- 
gramming methodology. Objects serve 
to group operations with the data they 
will transform, and to provide a data- 
oriented principle for program design. 
Classes serve to manage collections of 
objects, allowing them to be passed as 
parameters, assigned to variables, and 
organized into structures. Class inheri- 
tance organizes collections of classes so 
that class hierarchies can describe appli- 
cation domains. 

Object-based languages such as Ada 
support object functionality. But mecha- 
nisms outside the language, like librar- 
ies, must handle object management be- 
cause it’s not supported within the 
language. Class-based languages provide 
some degree of object management but 
none for class management. Object-ori- 
ented languages allow both objects and 
classes to be managed within the lan- 
guage, thereby providing a uniform 
mechanism for both application design 
and implementation. They are “wide- 
spectrum languages," because they sup- 
port both the high-level design of class 
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Elephant 


Figure 3: An inheritance hierarchy. Persons and elephants are defined as subclasses 
of mammals, and students and females as subciasses of persons. Instances 
(below the dotted line) are grouped into classes, while classes (above the dotted line) 


are categorized by their superclasses. 
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hierarchies and the low-level implemen- 
lation of objects. 


Data Abstraction and Strong Typing 
Objects whose state you can access only 
through their operations are called daia 
abstractions. Data abstractions hide an 
object's data representation from its 
users. For example, stack data abstrac- 
tions whose data is accessible only 
through push and pop operations hide the 
stack representation (by a list or an array) 
from their users. This type of a data ab- 
straction is called an abstract data type. 

The notion of an object type 15 strongly 
related to that of a class. But types are 
motivated by type checking and can be 
defined by a predicate for recognizing 
expressions of the type, while classes de- 
termine collections of objects and can be 
defined by templates for object creation. 
Types have type-checking semantics, 
while classes have instance-creation se- 
mantics (see figure 5). 

The definition of types as predicates 
and classes as templates leads to a defini- 
tion of subtypes in terms of predicate 


Object-based 


(е.0., Ada, Actors) 


Class-based 


modification and subclasses in terms of 
template modification. Subtypes are de- 
fined in terms of the constramts that de- 
termine а subset of the set defined by the 
parent predicate. Subclasses are defined 
in terms of template modifications that 
can involve radically modifying or even 
canceling template components. 

A language is said to be statically 
typed if you can determine the types of 
all expressions at compile time. А lan- 
guage is said to be strongly typed if vou 
can determine the type compatibility of 
АП expressions representing values from 
the static program representation at com- 
pile time. Static typing implies strong 
typing, but strongly typed languages 
don't require the ability to determine the 
types of expressions at compile time as 
long as they satisfy the weaker condition 
af operator/operand compatibility. 

Object-oriented languages with data 
abstraction and strong typing are а nar- 
rower class of languages with stronger 
structuring properties than the class I've 
chosen to call object-oriented. This nar- 
rower class excludes Simula6?7—whose 


+ Class inheritance 


{2.9.. CLU) 


Object-oriented 


(e.g., Simula, Smalltalk) 


Figure 4: From object-based to object-oriented languages. Class-based languages 
are а proper subset of object-based languages, while abject-oriented languages are п 


proper subset of class-based languages. 


Type-checking 
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Types | 
(predicates) 


Predicate 
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Subtypes 


Type-checking 
interface 
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semantics 
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(templates) 
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m System-evolution 
modification 
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Figure 5: Types versus classes. While strongly related, types are motivated 
by type checking and can be defined by a predicate for recognizing expressions 
of the type, and classes determine collections of objects and can be defined 


by templates for object creation. 
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objects are not data abstractions because 
other objects can access their instance 
variables—and Smalitalk, which is not 
strongly typed because you can assign 
values of a different type to its variables 
at different points of execution. The term 
object-oriented has been carefully de- 
fined to be sufficiently narrow to exclude 
languages like Ada, Modula, and CLU, 
and sufficiently broad to include lan- 
guages like Simula and Smalltalk. 

Object-oriented languages that have 
strong typing and require all objects to be 
data abstractions are called strongly 
typed object-oriented languages. Strong 
typing and data abstraction have the com- 
mon objective of strengthening object 
modularity, but they are independent in 
the sense that strong typing 15 possible 
for objects that are not data abstractions 
(as demonstrated by Simula67), and data 
abstraction is possible without strong 
typing, and indeed without any typing at 
all (as demonstrated by Smalltalk). 

Should object-oriented languages re- 
quire abstraction and strong typing" 
Smalltaik has consciously avoided strong 
typing in order to achieve dynamic bind- 
ing, while Lisp-based object-oriented 
languages in the Flavors tradition have 
consciously avoided both strong typing 
and abstraction. 

Flavors goes even further and doesn't 
actually have objects as a language prim- 
itive. Tt has the notion of a data template 
to which you can attach operations. It 
doesn't specify operations, but you can 
use it as an anchor for operations. Thus, 
Flavors-style languages are not, strictly 
speaking, object-based but serve as a 
substrate that you can use in an object- 
based or object-oriented way. 

The inclusion of data abstraction and 
strong typing is clearly not an unquali- 
fied benefit, It involves a trade-off be- 
tween structure and discipline on the one 
hand and flexibility and efficiency on the 
other. Abstraction is good when you can 
commit yourself 10 particular abstrac- 
tions early in the design process. But it 
can be unduly constraining when you are 
unsure of the precise abstractions appro- 
prate to a problem and wish to experi- 
ment with abstractions as part of the de- 
sign and prototyping process. 

This is often the case with AJ applica- 
tions or with other experimental applica- 
tions concerned with understanding con- 
cepts that underlie а class of problems 
rather than with solving a specific prob- 
lem. Lisp-based object-oriented systems 
are intended for such applications and 
consciously provide nonabstract objects 
to enhance the conceptual flexibility af 
probiem solving. 
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Does it make sense to have nonab- 
stract, strongly typed languages? Al- 
though languages like Simula illustrate 
that commitment to strong typing is pos- 
sible without commitment to abstraction, 
this may be a historical accident. It may 
well be that nonabstract objects are use- 
ful primarily far untyped formalisms 
where the absence of both abstractions 
and types encourages conceptual flex- 
ibility. 

Typed formalisms can discourage ex- 
perimentation to such an extent that non- 
abstract objects are no longer useful. 
However, this is just speculation, and 
closer analysis might well reveal that 
nonabstract, strongly typed objects are, 
in fact, useful in certain kinds of experi- 
mental applications. 

In spite of these reservations, the ac- 
cepted wisdom 15 that strongly typed ob- 
ject-oriented languages should be the 
norm for applications programming and 
especially for programming as a whole. 
An object-oriented environment should 
probably support Lisp-style untyped pro- 
gramming for prototyping and strongly 
typed object-oriented languages for 
traditional applications programming. 
Moreover, there should also be a provi- 
sion for automatically freezing experi- 
meatal prototype code to turn it into 
strongly typed code if and when it is 
ready to use for production programming. 


Language Classes 

I have now identified five progressively 
smaller language classes in terms of pro- 
gressively stronger language require- 
ments: 


1. In object-based languages, objects 

are supported. 

2. Inclass-based languages, objects 
belong to classes. 

. In object-oriented languages, 
classes support inheritance. 

. In object-oriented data-abstraction 
languages, classes support 
information hiding. 

5. Іп strongly typed object-oriented 

languages, types are determinable 
at compile time. 


ыо w 


If you add concurrency and persistence 
to this set of language features, you can 
define the class of concurrent, persistent, 
strongly typed object-oriented languages 
as strongly typed object-oriented lan- 
guages that support concurrency and 
persistence (see reference 1). Classless 
languages are those languages that sup- 
port objects without classes and provide 
flexibility in creating objects in singleton 
classes or objects that can change their 


class in executing operations. 

Classless languages canin turn be sub- 
divided into prototypical languages, 
which support inheritance, and actor- 
like languages, which support concur- 
rency but not inheritance. Prototypical 
languages were pioneered by Henry Lie- 
berman (see reference 6). Actor-like lan- 
guages gain flexibility in defining con- 
currency mechanisms by giving up the 
structuring mechanisms of classes and 
inheritance (see reference 7). 


Figure 6 illustrates a new methodol- 
ogy for exploring language design trade- 
offs by viewing language features as de- 
sign dimensions of a language design 
space. This example has seven features: 
Objects, classes, inheritance, data ab- 
straction, strong typing, concurrency, 
and persistence. Features can be binary 
(1.е., either a language has them or it 
doesn't), or they can have a number of àl- 
ternative realizations, as do objects, 

cominued 
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classes, and inheritance. 

There is a potential language class cor- 
responding to each of the 128 subsets of 
the seven language features, but some of 
the classes are more interesting than 
others. [ associate names with interesting 
classes and have examined trade-offs in 
methodology resulting fror including or 
excluding particular features. This ap- 
proach to examining the spectrum of 
possible object-oriented languages is 


useful in that 3t provides a systematic 
mechanism for exploring the design 
space of object-oriented languages. 


Ob ject-based Concurrency 

Concurrent object-based languages 
model the world with concurrently exe- 
cutable objects called processes. A pro- 
cess has an interface of executable opera- 
tions or entry points and опе or more 
threads of control, either active or sus- 


Object-based 


Classless 


- Inheritance 
+ Concurrency 
| Actor-like 


+ Inheritance 


Prototypical 


4 Classes 
4 Inheritance 
Object-oriented 


+ Data abstraction 
+ Strong typing 


Strongly typed 
object-oriented 


+ Concurrency 
+ Persistence | 


Concurrent, persistent, 
strongly typed object-oriented 


Are they consistent? 


Are they desirable? 


Figure 6: Classes of object-based languages. Note how the language features are 
used as design dimensions of a language design space. There is a potential language 
class corresponding to each of the 128 subsets of the seven language features, but 
some of the classes are more interesting than other s. 
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Figure 7: Internal process concurrency. You can classify processes by the properties 
of their threads: Sequential processes have a single thread of control; quasi- 
concurrent processes have at most one active thread of control; and concurrent 


processes have multiple threads of control. 
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pended. Process-based languages are ob- 
ject-based languages whose objects, or 
processes, can execute concurrently. 

The smallest executable eiement with- 
in a process is called a thread. A thread is 
3 data structure that becomes active 
when it is loaded into a processor. You 
can pass threads to processes as message 
requests, and you can queue them in 
message buffers until a process is ready 
to execute thern. They can be suspended 
if the conditions aren't appropriate far 
them to execute, and reactivated when 
the conditions recur. 

You can classify processes by the 
properties of their threads: Sequential 
processes have a single thread of control; 
quasi-concurrent processes have at most 
one active thread of control; and concur- 
rent processes have multiple threads of 
control (see figure 7). 

Sequential processes, like those in 
Ada and NIL, generally have a body of 
code with an interface of entry points 
where messages to perform operations 
can be queued. An invoking operation 
{an incoming message) must wait until 
the currently executing process is ready 
10 accept и. When it is, a rendezvous oc- 
curs that joins the incoming and active 
threads of control to synchronize them 
and allow argument communication. It 
then separates the threads so that invok- 
ing and invoked processes can again рго- 
ceed in parallel, 

Quasi-concurrent processes suspend a 
thread of control's execution while it 
waits for a condition to be fulfilled, and 
they resume its execution when the con- 
dition is satisfied. They differ from se- 
guential processes by having "condition 
queues" of suspended threads, as well as 
entry queues of threads that are waiting 
to enter the process. An incoming thread 
can become active onlv if the current 
thread terminates or is suspended, or if 
the incorning thread fuses with the active 
thread by a mechanism such as a rendez- 
vous. Monitors are an example of quasi- 
concurrent processes. 

In concurrent processes, there is no re- 
striction on active threads, and an invok- 
ing operation can freely create a new 
thread. But attempts to access shared 
data in critical regions can cause a thread 
to be suspended until the access can be 
safely accomplished. Concurrency with- 
in processes allows more finely grained 
control that lets you delay suspension 
from the time of process entry to that of 
critical-region entry. 

The concurrent languages CSP, Ada, 
and NIL ali have sequentia] processes. 
Monitor-based languages such as DP, 
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ABCL/1, and Orient 84K have quasi- 
concurrent processes. Actor languages 
and Argus have concurrent processes 
(cailed guardians) with multiple threads 
of control. 

The question of whether processes 
should have internal concurrency can be 
addressed at the levels of both conceptual 
modeling and language design. Concep- 
tually, fully concurrent processes more 
naturally model some applications. For 
design and implementation, however, se- 
quential and quasi-concurrent processes 
allow the units of modularity and con- 
currency to be the same, and they result 
in much simpler languages than do con- 
current processes. 

Concurrent processes permit units of 
modularity to contain multiple units of 
concurrency. Thus, they require distinct 
synchronization and communication 
mechanisms for inter- and intra-process 
concurrency at both the language and 
system levels (see reference 8). 

However, concurrent processes are 
more uniform in allowing you to use the 
same concurrency primitives both within 
and between processes. Concurrent pro- 
cesses have a hierarchical, rather than a 
flat, process structure. Moreover, they 
allow a more finely grained concurrency 
and are more expressive in modeling 
real-world situations that require such 
concurrency. 

The step from sequential to quasi-con- 
current processes makes scheduling 
threads within a process more flexible 
without causing mutual-exclusion prob- 
lems for simple access ta data structures, 
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dding 
persistence to an 
object-oriented 
language allows it to 
be used as a basis 
for database 
implementation. 


However, quasi-concurrent processes 
present mutual-exclusion problems when 
processing transactions, because sus- 
pending a thread in the middle of a trans- 
action could violate the transaction's 1n- 
tegrity constraints. 

Transactions are an atomic unit of 
work that can require temporary associa- 
tion with a collection of resources. You 
can view them as "temporal modules," 
in that they represent uninterruptible 
temporal units of execution. Quasi-con- 
current processes will not present any 
mutual-exclusion problems for atomic 
operations, but they cause problems 
when you try to combine the temporal 
modularity of transactions with the tradi- 
tional spatial modularity of objects and 
processes. 


Module boundaries 


Name-space distribution 
boundary 
Looking outward 


Distributed sequential processes 
Abstraction - Distribution 2 Threads 


Concurrent languages based on quasi- 
concurrent processes, such as АВСІ,/1 
or Orient 84K, are harder to extend to 
transaction processing than languages 
based on concurrent sequential pro- 
cesses. Thus, there 15 a trade-off between 
flexibility and extensibility in replacing 
sequential with quasi-concurrent pro- 
cesses. 

Concurrent object-oriented systems 
must be able to handle transactions and 
must therefore deal with temporal modu- 
larity (atomic actions) as well as spatial 
modularity (atomic objects). 


Distributed Processes 

A distributed process is a process with а 
separate address space; that is, it cannot 
directly access any resources outside its 
local address space and can communi- 
cate with the outside world only by mes- 
sage passing. Design alternatives for dis- 
tributed processes involve interaction 
between the units of modularity (the unit 
that defines the user interface), concur- 
rency (the unit that represents a single 
thread), and naming (the unit that deter- 
mines name space). (See figure 8). 

The unit of modularity determines the 
interface between the users of a module 
and the information hidden within it. It 
determines a visibility barrier for re- 
sources within a module that look out- 
ward. The unit of modularity determines 
the granularity of data abstractions, the 
unit of concurrency determines the gran- 
ularity of thread synchronization, and 
the unit of naming (name-space bound- 
ary) determines what set of names in the 


Concurrency thread 
boundary 
Synchronization 


Figure 8: Units of modularity (left), naming (center), and concurrency (right), Design alternatives for distributed processes 
involve interaction between rhe units of modularity (the unit that defines rhe user interface), naming (the unit that determines 
name space), and concurrency (the unit that represents a single thread). 
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environment is known at any point іп the 
program. 

Processes for which the units of modu- 
larity, concurrency, and naming are the 
same are called distributed sequential 
processes. They are aesthetically appeal- 
ing because you can identify the inter- 
faces for message passing, mutual exclu- 
sion, and transactions. But this clean 
identification of interface, concurrency, 
and name space comes at a cost of con- 
ceptual flexibility and efficiency. Flexi- 
bility is sacrificed because the unit of 
sharing must have the same granularity 
as the units of modularity and concur- 
rency, so sharing among modules or con- 
current units is precluded. Efficiency is 
sacrificed because of the high cost of 
making the transition between distrib- 
uted components. 

Ап important dichotomy tn distributed 
systems is the one between statically 
interconnected distributed processes— 
where the connections of each process to 
its environment are determined at pro- 
cess-creation time and can't be changed 
during the lifetime of the process—and 
dynamically interconnected distributed 
processes, where language commands 
can change those connections during ех- 
ecution. 

Ports in dynamically interconnected 
distributed processes are variables to 
which you can assign process connec- 
tions, or channels. Jt is prudent to asso- 
ciate types with ports and to permit con- 
nection only if the type and 1/0 mode of 
port values are compatible with those of 
the port's variable. You can think of 
input ports as sockets and output ports as 
plugs that must fit the sockets. Dynami- 
cally interconnected distributed pro- 
cesses can be modeled by a modifiable 
plugboard with wires corresponding to 
channels of communication. 


Object-Oriented Persistence 
Persistence is a property of data that de- 
termines how long it should be kept. In 
traditional languages, the lifetime of 
data usually does not transcend the life- 
time of a particular program. Some data, 
such аз locally declared data or proce- 
dure parameters, has an even shorter 
lifetime. Databases store data whose per- 
sistence transcends that of individual 
programs. Adding persistence to an ob- 
ject-oriented language allows it to be 
used as a basis for database implemen- 
tation. 

A database can be viewed as а long- 
lived object or process with special prop- 
erties. It is globally accessible, or shar- 
able, by many users. Usually, access is 
asynchronous from the user's point of 


view, and you can think of the database 
as a nonterminating process that services 
asynchronous user requests. 

Asynchronous access can be handled 
either directly by the database process or 
by a database server that organizes user 
requests and feeds them to the database. 
The database itself can be a sequential 
process (dealing with requests in a serial 
order), a quasi-concurrent process, or a 
fully concurrent process with locks that 
enforce mutual exclusion for data access. 
Database processes need the following 
special features: 


* To support persistence, you need a 
strong notion of object identity that is in- 
dependent of the key used in object selec- 
tion and that persists across programs 
and projects. 

* You need a query language that can 
process traditional database queries 
(such as finding the set of all employees 
that make more money than their manag- 
ers). This kind of query can involve ob- 
jects of more than ane type and produces 
resuits that are collections of objects, 
Queries in relational database languages 
can be viewed as select operations on 
an aggregate type, namely the type set 
or relation. They have the form se- 
lect(set,predicate). 

Query complexity and efficiency are 
determined by the nature of the predi- 
cate. Relational query languages specif y 
all queries in terms of a restricted set of 
primitives whose optimization has been 
extensively studied. Object-oriented 
query languages must accommodate the 
greater richness of object-oriented speci- 
fications for which optimization is not as 
well understood. 

One of the issues in object-oriented 
query languages is to make them effi- 
cient so that the user doesn’t pay in effi- 
ciency for the flexibility provided by ob- 
ject-oriented programming. 

* Since object-oriented databases are 
particularly suited to managing evolu- 
tionary systems, they require a mecha- 
nism for version control and other tools 
for evolving systems. 

* Databases should be able to specify 
constraints and check thatconstraints are 
not violated as the database is modified. 
This can be achieved by using active 
variables or triggers (see reference 9). 

е Multiple views should be supported 
with automatic updating of all views 
when the data is modified. Lazy updat- 
ing for views that are not currently active 
is Clearly appropriate. 


Object-oriented programming in the 
1980s is becoming as fashionable and 


important as software engineering tech- 
niques, like structured programming, 
were in the 1970s. The term ob ject-ori- 
ented programming has become a buzz- 
word that everyone uses, but no one 
knows what it is. In characterizing the 
varieties of object-oriented program- 
ming, 1 have tried to make the different 
uses of this term more precise. 

I believe that if Ada were designed 
now, it would likely be designed as an 
object-oriented language, and that con- 
current, persistent, object-oriented lan- 
guages may well become the standard 
method for programming as a whole in 
the 1990s. Object-oriented program- 
minghas a very brightfuture. 8 
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OBJECT-ORIENTED PROGRAMMING 


Separation 
of Powers 


Object-oriented user interfaces promise evolutionary— 
rather than revolutionary—upgrades 


Mahesh H. Dodani, Charles E. Hughes, and J. Michael Moshell 


ood user inter- 
faces are difficult 
ta construct. 
When WordStar's 
user interface was redesigned 
to produce WordStar 2000, 
the effort was a major one, 
about equivalent to writing an 
entirenew program. 

Such an enormous effort 
sugpests that little or no code 
from the previous version 
could be reused. This is prob- 
ably due to the old user inter- 
face being intimately inter- 
twined with the code that 
supported the word process- 
ing application. Such a total 
overhaul of cade to introduce 
the latest interaction technol- 
ogy must clearly be avoided. 

In the last decade, software 
has rapidly progressed from 
noninteractive to highly inter- 
active programs. The direct 
involvement of users during 
the execution of these interac- 
tive programs has completely altered our 
view of how programs should interface to 
the outside world. 

User interaction forces software engi- 
neers to consider many human-factors 
issues, such as ease of use and the presen- 
tation of information. These concerns 
have led to interaction styles that include 
graphical displays, menu-based input, 
and mouse-based selection. 


ILLUSTRATION: ROBERT TINNEY © 1989 


As a result, many products that pros- 
pered five years ago would meet with an 
early demise if they were introduced 
today. Even the successful interactive 
graphical products of today may be sub- 
ject to early obsolescence if they do not 
evolve with the emergence of newer in- 
teraction technologies. 

Interactive software provides a large 
incentive to implement the user interface 


as an independent compo- 
nent. Separation from the 
application has several advan- 
tages. First, you can subdi- 
vide the user interface into 
components that can be glued 
together. Such an approach 
lets you use these components 
without a detailed under- 
standing of the underlying im- 
plementation. Second, you 
can rapidly modify the inter- 
face 10 be reused in other ap- 
plications that have similar 
interaction requirements. 
Third, you can alter or even 
replace the interface with no 
adverse effects оп the code 
that defines the application. 
Finally, you can develop the 
interface in an iterative man- 
ner, in which you produce 
successive prototypes until 
you find a design that satisfies 
the needs of the application 
and its users. 

From these advantages, a 
number of principles and techniques 
emerge. The principles are reusability 
and encapsulation. The techniques are 
rapid prototyping and iterative develop- 
ment. To support the production of inter- 
active graphical interfaces, you need à 
design methodologv and a development 
environment that support each of these 
principles and techniques. This is where 
continued 
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object-oriented design and programming 
come into play. 


Layer upon Layer 

One way to make user interfaces easier to 
design and change is to characterize the 
components of an interactive software 
system. This characterization must ef- 
fectively separate the application from 
Ihe interaction style. 

Conceptually, we divide the compo- 
nents of an interactive software system 
(see figure 1) into the following three 
layers: the application layer, the code 
that actually does the work; the user- 
interface layer, the code that directs the 
interaction; and the virtual-terminal 
layer, the display software that draws 
graphical primitives, writes text, and 
collects user inputs (e. g., keystrokes and 
mouse moves). 

The flexibility of such a decomposi- 
tion is evident, even when applied to the 
design of other interactive systems. 
Take, for example, an automobile. The 
user interface corresponds to the steering 
wheel, pedals, and gearshift; the appli- 
cation layer to the engine, transmission, 
wheels, and chassis; and the terminal 
layer to the basic metal and plastic from 
which the steering wheel and so on were 
built. 

Clearly, it is beneficial! for the auto- 
mabile designer to completely separate 
the user interface from the application. 
Who wants to try to drive by directly 
handling a hot, dirty engine? More im- 
portantly, this separation lets you use the 
same interface Гога 4-, 6-, or 8-cylinder 
engine, an automatic or manual trans- 
mission, and so on. Furthermore, it iets 
you upgrade the interface (e.g., replace 
analog gauges with digital ones) without 
redesigning the application. 

Effective software engineering 15 
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Virtual-lerminal User-interface 


layer 


oftware 
engineers have been 
forced to consider 
human-factors issues. 
| 


largely dependent on the development en- 
vironment (see reference 1). Therefore, 
the majority of current user-interface re- 
search is aimed at building user-interface 
development environments. UTDEs һауе 
certain characteristics. They automate 
the development of much of the interac- 
tive software. They usually allow a de- 
clarative specification of how users in- 
teract with the system. They provide the 
necessary basis for rapid prototyping and 
incremental development of the user in- 
terface. And they provide a test bed for 
comparing competing approaches to in- 
terface development. 

We can identify a hterarchy of four 
different types of UIDEs that might help 
us achieve these characteristics. 


1. Graphics packages provide the facili- 
ties to manipulate the basic elements of 
graphical input and output. Graphical in- 
put 15 concerned with managing and ma- 
nipulating input devices, such as key- 
boards, mice, and tablets. Graphical 
output concerns the display of colar, text, 
and geometric shapes, such as lines, cir- 
cles, and rectangles. 

2. Windowing systems extend graphics 
packages so they can both create and 
manage the interaction of one or more ap- 
plications. The base windowing system, 


d?*x/dt? = руд 
etc 


GalaxyView() 


Application layer 
layer 


Figure 1: Гле components of an interactive software system. The application layer 
actually does the work; the user-interface layer directs the interaction; and the 
virtual-terminal layer handles the details of the actual interaction. 


25 BYTE * MARCH 1989 


a graphics package with some additional 
high-level facilities (such as menus), fs 
the substrate on which sophisticated 
multiapplication interactive systems are 
built. 

These systems provide two additional 

components to manage interaction. The 
window manager provides facilities to 
manipulate overlapping windows, and 
the input manager controls the interface 
between input devices and applications— 
that is, which applications obtain input 
from which devices. 
3, Frameworks provide facilities with 
which to construct the components of a 
software design, or "skeleton." For ex- 
ample, a compiler framework enables 
you to construct a lexical analyzer, a 
parser, a symbol table, a type checker, 
and а code generator. Frameworks also 
iet you define and manage the interfaces 
between these components. 

User-interface frameworks are con- 

cerned with presenting application infor- 
mation to the user, accepting user input, 
and invoking application functions. Fur- 
thermore, user-interface frameworks 
must define and manage the communica- 
tion between the application and the user 
interface. Frameworks are akin to li- 
braries that support conventional pro- 
gramming environments, together with a 
specified “cookbook method" of inter- 
face construction. 
4. User-interface construction sets ате 
collections of high-level tools that let you 
interactively configure and construct 
user interfaces. Ideally, construction 
sets are built ontop of frameworks. 


The user interfaces of most currently 
available interactive software systems are 
built in an ad hoc manner on top of 
graphics or windowing subsystems. 
However, such an approach is costly and 
time-consuming, since you must build 
each user interface from scratch. 


Looking at Three Frameworks 
Ideally, a framework is a set of abstract 
classes (1.е., classes that are never in- 
stantiated 1o produce objects, but merely 
serve as the basis for subctasses), with 
one abstract class for each major compo- 
nent of the design. A set of messages de- 
fines the interfaces between the com- 
ponents. 

The effectiveness of a framework is 
dependent on the ease with which you 
can use and reuse it. Іп studying reusabil- 
ity, it is convenient to classify frame- 
works as either “white box” or “black 
box" (see reference 2). 

A white-box framework is one whose 

continued 
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use requires knowledge of its internals— 
that is, its implementation. It provides 
top-level control and sequencing of activ- 
ities and can therefore be seen as an ex- 
tensible skeleton. You can tailor inter- 
faces for a particular application by 
creating subclasses from this skeleton. 

{п contrast, a black-box framework re- 
quires only that you provide the compo- 
nents that define the application-specific 
behavior. It uses these components to 
automatically generate the object-ori- 
ented software. Thus, black-box frame- 
works require that you understand only 
the external interface of the major com- 
ponents. Their main advantage 1s that 
they provide an ideal foundation for de- 
veloping construction sets. Black-box 
frameworks exist in other areas of soft- 
ware, but they are not yet readily avail- 
able for user interfaces. 


The MacApp Framework 

The MacApp white-box framework (see 
reference 3) equips you with a prefabri- 
cated standard Macintosh user interface 
for any application. The basic premise of 
MacApp is to provide a user interface 
that automatically handles the character- 
istics common to all applications, such as 
resizing the windows, and to let you plug 
in application-specific details, such as 
the contents of each window. Since Mac- 
App provides the user-interface code, 
you can either use these standardized іп- 
terfaces directly or customize them to 


Entire 
document 
1Ext. 


Only a 
partion of the 
document 
is displayed 
in the screen 
window. 


suit the peculiarities of a particular 
application. 

Specifically, the MacApp framework 
(version 2.0) includes the following four 
components. 


1. The application component is the pri- 
mary controller of the interactive system. 
Its main purpose is to receive input 
events, classif y them, arid invoke appro- 
priate application-specific event han- 
dlers. It also provides a set of standard 
global functions for creating document 
objects, opening documents, and quit- 
üng the system. 
2. Thedocumentcomponent provides the 
hooks for describing the application. 
Documents manage and manipulate the 
application data structures and are re- 
sponsible for communicating their cur- 
rent status to view objects. Documents 
are also responsible for reading their 
data from, and writing it to, backing 
store. 
3. The view component manages an ар- 
plication's display and controls interac- 
tion with it. 
4. The command component interfaces 
between the application and the user in- 
terface. Each document has an associ- 
ated command component responsible 
for performing the commands (i.e., 
changing application data and updating 
views) and, most importantly, for undo- 
ing the commands, if appropriate. 
continued 
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Figure 2: The four views of the MacApp window architecture: the actual window, 
the scroll area, the scroll bar, and the text view. These four views are presented in 
three layers: first, the window itself; second, the scroll area and bar; and third, the 
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An abstract MacApp application con- 
sists of one or more views, one or more 
documents, and a single application ob- 
ject. А view can exist without any associ- 
ated document, but each document (if it 
Is to be displayed) must be associated 


System Browser 
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inerface-TextEditor 
inlerface-Menus 

| Interface-Prompt/C 
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interface-Inspector 
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Controller 
Contro Manager 
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instance 


Controller class () 


with a view. A view can be contained Іп а 
superview, and it can contain zero or 
more subviews. 

W henever a view 15 displayed, its con- 
tents are drawn first, followed by the 
display of each of its subviews. Conse- 


Windowing Transform 


BinaryChoiceController class 1) 
FormMenuController class () 
MouseMenuController class () 
AClockController class () 
BitEditor class () 
FormEditor class () 
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IconControler class () 
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LockedListController class () 
ChangeListController class () 
SelectioninListController class () 


Figure 3: A typical Smalltalk user interface, the Smalltalk system browser. Through 
the brawser, you can study, use, and alter any of the classes that make up the 


Smalltalk environment. 
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Figure 4: Model-view-controller relationships. Views display the application 's 
status, controllers manage interaction, and the model performs the requested action. 
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quently, the highest-level view in a hier- 
archy can serve as a background for its 
subviews. 

For example, а typical Macintosh win- 
dow might be formed from four views: 
the window itself, the scroll area, the 
scroll bar, and the view that displays the 
text (see figure 2). This window is pre- 
sented in three layers. The bottom layer 
is the window with its standard grow 
box, the second layer 15 the scroll area 
with its scroll bar; and the top layer is a 
portion of the associated document. 

In MacApp's class hierarchy, TView 
is a class that describes behavior common 
to all display objects, including nesting, 
focusing, drawing, and event handling. 
АЛ objects involved with displaying must 
therefore be described within subclasses 
of TView. TW indow 15 a predefined sub- 
class of TView that describes standard 
Macintosh window behaviors, including 
opening, closing, and resizing. 


The MVC Framework 

The model-view-controller framework 
(see reference 4) facilitates constructing 
standardized user interfaces for the 
Smalltalk environment (see reference 5). 
А typical Smalltalk user interface is de- 
picted in figure 3. The MVC framework 
constructs а user interface with standard 
facilities common to all applications, and 
it provides the necessary hooks to allow 
application-specific behavior to be at- 
tached. The availability of the code for 
the user interface lets you fine-tune the 
interface to suit the particular applica- 
tion. 

Àn abstract Smalltalk application con- 
sists of a model, which in turn consists of 
a set of related view-controller pairs. 
Views display the application's status 
while controllers manage interaction. 
Controllers act as the interface between 
the user and the application, as well as 
between the application and its views. 
The interaction between the three com- 
ponents is shown in figure 4. 

The standard interaction cycle is as 
follows. The active controller accepts 
user input and invokes the appropriate 
application function within the model. 
The model performs the requested action 
and broadcasts the change to its дереп- 
dents—that is, its set of view-controller 
pairs. The views update their displays 
through application-provided informa- 
tion. 

Specifically, the MVC framework 
consists of the following components: 


1. The model component lets you define 
an application. It also lets you connect 
view-controller pairs as dependents and 
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broadcast changes to these dependents. 
2. The view component is concerned 
with display. It is equivalent to windows 
in most systems, allowing for the cre- 
ation and management of subwindows (or 
subviews). Views provide standard facil- 
ities for clipping, transformation, and 
display. The top-level view is a standard 
system view that provides common facili- 
ties for resizing and movement. Note that 
each view is associated with exactly one 
mode! and one controller. 

3. Тһе conrrolier component provides the 
basic facilities to coordinate the user 
withthe appropriate view and application 
model. Standard controllers handle pre- 
defined views, including a menu control- 
ler for mouse-based pop-up menus, and a 
scroll controller to handle scrollabie win- 
dows. The active controller ts in charge 
of obtaining user input and invoking the 
appropriate application-specific function 
to handle it. 


The [Cpak 201 Framework 
Stepstone's [Cpak 20] graphical user- 
interface class set 15 an object-orienteg 
user-interface framework for Objective- 
C (see reference 6). This framework is 
designed around the metaphor of a mod- 
ern cartoonist producing animation. 
Typically, a cartoon is constructed as 
layers of acetate, where the background 
is painted on the bottom layer, the main 
characters on the next layer, and addi- 
tional props on the topmost layer. These 
layers form a single frame of the anima- 
tion sequence. 

A standard topmost layer of a typical 
user interface constructed with [Cpak 
201 is depicted in figure 5. This layer is 
similar to Smallta!k's topmost views and 
is responsible for presenting the image 
that the user manipulates, as well as con- 
trolling interaction with the user. The 
controller aspect of the layer 15 separated 
from its image to let you modify the in- 
teraction. The controller 15 either trans- 
Parent cr opague, to allow or disallow 
passing control to the layers below the 
current one. 

The ІСрак 20] framework follows a 
three-way factoring of interfaces similar 
to Smalltalk 's MVC framework. For ex- 
ample, al} menus within the interface 
have an independent (abstract) model 
that collects the choices, and a corre- 
sponding view-controller pair that repre- 
sents the concrete image of the menu 
mode] and allows menu selection. 

The ІСрак 201 class hierarchy pro- 
vides a rich set of prefabricated compo- 
nents to create standardized user inter- 
faces. You can modify these classes, as 
you can other object-oriented frame- 


works, by creating subclasses to con- 
struct specialized user interfaces. 


Construction Sets 

The basic problem with these user-inter- 
face frameworks is that using them re- 
quires intimate knowledge of the under- 
lying structure and implementation. This 
implies a steep learning curve for con- 
structing interfaces, making them usable 
only by technically expert designers. 

A natural way to reduce the complex- 
ity of using frameworks is to provide 
tools (or construction sets) that automate 
the process of building interfaces. Such 
construction sets require an underlying 
framework that either is a black box or 
enforces a well-defined consistent user- 
interface design strategy. 

Various characteristics of construction 
sets differentiate them from frame- 
works. Construction sets automate the 
construction of user interfaces; they are 
interactive tools; they don't require that 
you understand the implementation de- 
tails of the user interface; and their sim- 
plicity allows end users to modify (or 
customize) the user interfaces of interac- 
tive applications. 


ViewEdit 

А maior part of creating user interfaces 
within MacApp is instantiating view ob- 
jects and describing relations between 
them through a hicrarchy. Instantiating a 
predefined view within MacApp re- 
quires assigning values for each of the 
view's fields. You can do this either pro- 


Title 


cedurally or declaratively. 

To define a view declaratively, you 
create a view resource that basically de- 
fines the characteristics of the intended 
Macintosh window by describing the 
root window and its subviews (which 
eventually include scroll and display 
views). A view 15 described simply by 
listing options that correspond to the in- 
stance variables defined for each view 
class supported within MacApp. 

ViewEdit (see reference 7) is а con- 
struction set for interactively defining 
views and building view hierarchies. It 
lets you create individual views, define 
their characteristics, and place them in 
windows, thereby defining a view hierar- 
chy. For example, in a typical view-edit- 
ing scenario, the window might be made 
up of four views. Of these four, two sub- 
views might be text views; the other two 
might be clusters (sets of buttons), each 
of which contains several nested sub- 
views representing the contents of these 
clusters. 

This construction set includes three 
major tools. The selection tool allows 
you to select a particular view for edit- 
ing. You can edit the parameters of the 
selected view, which presents the possi- 
ble settings for the topmost window, such 
asa "go away box," “stagger windows," 
and 50 оп. The sketching toal allows you 
10 create new views in a fashion similar 
to drawing à rectangle іп MacDraw. For 
instance, you can add a pop-up menu 
view as a subview of the currently se- 

continued 
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Figure 5: A standard system window in iCpak 201. 
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lected view using the sketching tool. Ғі- 
nally, a moving tool lets you modify the 
view hierarchy by grabbing views and 
dragging them into different areas. 


Glazier: An MVC Construction Set 

Experience with Smalltaik's MVC 
framework revealed that the view-con- 
troller pairs of interfaces dealing with 
standard (model) objects, such as lists, 
texi, and code, were similar. This led to 


ser 
interfaces should be 
easily customizable by 
system designers and, 
more importantly, end 
users. 
b= 1 


the creation of a set of classes called 
pluggable views that factor outthese com- 
mon behaviors and let you specify them 
as paramelers in an interface-creation 
message. The pluggable views automati- 
cally create the view-controller pair for 
the intended model and thus are good ex- 
amples of black-box frameworks. 


Application 


View 
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А changing variable value will cause 
the displayed gauge to change. 


Moving the gauge with the cursor will 
force the variable tochange (which 
forces other variables, too). 


Figure 6: An illustration of constraints. 
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Glazier (see reference 8) is a construc- 
tion sei far interactively building win- 
dows for Smalltalk's standard pluggable 
views. To create a new window, you 
select a standard pluggable view and 
specify its size and location. Glazier 
automatically creates the subclasses (of 
the corresponding pluggable view) to im- 
plement the new window. You can then 
change the predefined standard methods 
inherited by the new class to achieve be- 
havior specific to the application model. 

Glazier also provides the following fa- 
cilities to manipulate the newly created 
window: adding subviews, or panes; add- 
ing new instance variables to customize 
the new window's behavior; interactively 
placing, or relocating, the subviews; and 
inleractively creating dependencies be- 
tween instance variables and panes in the 
window to make it easier to manage 
changes. 


Constraints 

A novel approach for user-interface can- 
struction sets 15 based on the notion of 
constraints (see reference 9). [n con- 
straint programming, statements like x 
= y + z specify a relation between ob- 
jects that must be maintained. Unlike 
conventional programming, this expres- 
sion doesn't say that you obtain x's value 
from the current values of y and z. 
Rallier, it says that the values of these 
three variables must always be consistent 
with the equality that is expressed by this 
relation. 

À change in the value of x results in a 
change to one or both of y or z. À change 
to rhe value of y could be accommodated 
by changing the value of x, as in a con- 
ventional system, ог by changing z, or 
even by changing both. (Maintaining this 
relationship is the responsibility of the 
underlying constraint-satisfaction 5у5- 
tem, not the programmer.) 

The two-way nature of constraints 
means that a change to опе dependent gb- 
ject may cause changes in another object, 
with neither being in control. Thus, you 
could constrain a gauge appearing on the 
user's screen (see figure 6) so that its po- 
sition matches the value of a variable in 
the currently running application. If the 
application changes the value of this vari- 
able, the screen image is updated. Sym- 
metrically, if the user moves the gauge’s 
dial, the application's variable 1s altered 
to accommodate this change. 


Great Promise 

User-interface research is still іп its in- 
fancy. A mature technology implies user 
interfaces that can evolve to accommo- 
date ever-changing interaction styles, 


techniques, and devices. Moreover, such 
interfaces should be easily customizable 
by system designers and, more impar- 
tantly, end users. 

As you can see from looking back at 
figure 1, the user has only one interface 
for an application. Haw can you achieve 
the flexibility of multiple interfaces 
without forcing users to become рго- 
grammers? There is no answer yet, bul 
the object-oriented paradigm shows preat 
promise as the basis for achieving such a 
mature technology. ш 
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OBJECT-ORIENTED PROGRAMMING 


The Next Step 


Object-oriented programming simplifies and speeds software 
development with the NeXT computer 's NextStep 


ithout a douht, 

designing soft- 

ware for to- 

day's high- 
powered microcomputers is 
more complicated than ever. 
This is partially because the 
new breeds of multitasking 
operating systems are 50 com- 
plex, but also because it’s so 
very difficult to design and 
test graphics-oriented user 
interfaces. 

Both Macintosh applica- 
tions and 08/2 programs use 
an event-driven paradigm at 
the core of their operation. 
This structure provides the 
flexibility required of a 
graphical interface where you 
trigger an event (hitting a key 
or clicking on the menu bar 
with the mouse) at any given 
time or in any given order. 

But this flexibility exacts a 
price: The code loop that 
manages the graphical inter- 
face and processes these events—called 
an event loop—is complicated, and it re- 
quires a steep learning curve to under- 
stand how it works and how to design 
code to fit within it, Seasoned Mac and 
05/2 programmers keep " skeleton" files 
handy that contain this basic event-loop 
source code. Designing a new applica- 
tion then becomes a matter of fleshing 
out the skeleton file. However, it still 
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takes a considerable amount of time to 
organize an application's functions to fit 
within the framework ofthe skeleton. 
When NeXT introduced its cornputer, 
its designers faced the same situation. 
While the NeXT computer has powerful 
hardware, it also has a very complicated 
application environment: a multitasking 
Mach Unix kerne] and the same event- 
driven user interface that turns Mac and 


OS/2 software design sched- 
ules into confetti. So NeXT 
concentrated on creating an 
object-oriented development 
environment that would sim- 
plify the design and creation 
of the event-driven interface 
and allow easy access to the 
machine's resources. The 
tools to do this are part of 
NextStep, the environment іп 
which every NeXT program 
lives, 


NextStep 

To get a good picture of how 
to write programs for the 
NextStep environment, you 
must first understand the en- 
vironment itself. NextStep 
consists of four components: 
the Window Server, the 
Workspace Manager, the Ap- 
plication Kit, and the [nter- 
face Builder. 

The Window Server man- 
ages the low-level system 
functions. The Display PostScript inter- 
preter embedded within it handles all 
drawing to the screen, and it manages 
hardware events generated by the mouse 
and keyboard. The Window Server han- 
dies the events that deal with managing 
the display, such as moving windows, 
bringing them to the front, and resizing 
them. The Window Server forwards 
Coninued 
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events directed at applications, such asa 
mouse-click in a window, to the target 
application. 

The Workspace Manager operates at a 
higher level: It manages the files and ap- 
plications on the system. It displays files 
in the current directory, lets you examine 
them, and, if you like, lets you delete 
them by dragging them to a "black hole" 
icon that operates like the Mac's Trash- 
can. You start NeXT applications 
through the Workspace Manager, and 
applications are shown as icons that can 
be "docked" at the right of the screen. 

The Application Kit gives program- 
mers access to the computer’s many re- 
sources. It accomplishes this by supply- 
ing a library of 38 tested objects that 
provide services (see figure 1). Some ob- 
jects are ready to use, while others you 
will modify to suit your needs. Some of 
these objects, such as Window, Button, 
and View, are visible on the display, and 
others, such as Application, Speaker, 
and Archiver, are not. All of them, visi- 
ble or not, help implement the basic 
functions that a NeXT application needs 
to run. 

The Interface Builder (called IB for 
brevity) application serves several im- 
portant functions during application de- 
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sign, First, it lets you prototype and build 
the application's user interface. You do 
this either by using existing objects from 
the Application Kit or by creating custom 
objects and describing their interface. IB 
uses a powerful and intuitive visual in- 
terface that reduces this chore to a series 
of mouse-clicks and keystrokes. 

Second, IB lets you modify the con- 
tents of instance variables. By modifying 
specific instance variables, you visually 
determine the connections between user 
interface objects and the application 
code. Thatis, you decide what object re- 
ceives the message emitted by a specific 
control object. 

Finally, ІВ creates a description file 
that describes these objects and their in- 
stance variables. This file is used at run 
time to actually establish the appearance 
of the interface and the message connec- 
tions between the various objects, as de- 
scribed in your session with IB. 

You construct a NeXT application by 
first using IB to design and test a user in- 
terface. Then you determine what under- 
lying objects you need to satisfy the ap- 
plication's design requirements. Finally, 
you implement these underlying objects. 
In situations where you must write 
unique code to implement application- 


ШЕ 


TextFieldCe!l 


[Panel | 


[SavePaner] [FoniPanet ] [PrintPanet ] [PageLayout] | Menu _ 


OpenPanel 


| 
| 


specific functions, you use ап Objective- 
С preprocessor originally developed by 
Stepstone Technologies and an ANSI C 
compiler bundled with the NeXT 
computer, 

Where the application must draw to 
the screen or deal with a user event, you 
normally use the objects provided in 
NeXT's Application Kit. It's important 
to note that the source code for these ob- 
jects is nor provided, but the great flexi- 
bility of the object-oriented design and 
the IB allows you to modif y the behavior 
of these objects without having to edit 
and compile their original source code. 


It's in the Objects 

Many of the Application Kit's objects, 
such as Font and Window, will be famil- 
iar to а Mac programmer, and in many 
respects they serve the same purpose. 
They should not be confused with Mac 
resources, however. The characteristics 
of these objects are unique to the Next- 
Step environment, and some require fur- 
ther explanation. 

The Application object provides the 
fundamental support structure for an ap- 
plication's execution. The Application 
object establishes the application's con- 
nection to the Window Server. It reads 
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Figure 1: The 38 objects іп the NeaStep Application Kit. These abjects provide the core functions that an application 
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the IB description file and instantiates 
the application's objects and their in- 
Stance variables based on this file’s 
contents. 

The Application object also manages a 
list of alt the windows used by the pro- 
gram. Each application must have one, 
and only one, Application object. 

The Application object's function is 
analogous to the event-lcop skeletons 
used by Mac and OS/2 programmers. It 
receives events from the Window Server, 
translates them into event messages, and 
then passes these messages to the appro- 
priate objects ro handle them. Ав ап ex- 
ample, for a window event (say, a mouse- 
click inside a window), the Application 
object receives the event from the Win- 
dow Server and translates it into an event 
message. This message gets passed to the 
Window object associated with the 
event, The Window object might then 
pass this message to objects visible in the 
window. A Panel 15 a special type of 
Window object used to present dialog 
boxes or menus. 

These visible objects in either Win- 
dows or Panels are called Views. As fig- 
ure ] shows, many of the objects in the 
Application Kit are direct or indirect 
classes of View. 

A View object supplies the framework 
for drawing in a window and the methods 
for acting upon event messages dis- 
patched to them. Views define the loca- 
tion, size, and orientation of the Post- 
Script coordinate system that they draw 
within. The View object also handles any 
image clipping. Since a View uses float- 
ing-point PostScript coordinates, it’s 
easy to translate, scale, rotate, orflipthe 
image's coordinate system. 

Since all classes of View are visible, a 
View must define a mechanism to draw 
itself on the screen. This mechanism is 
the display method. Display first saves 
the current PostScript state. Then it sets 
up the temporary coordinate system that 
the View uses to draw in the window and 
its clipping arca. 

Next, a method containing Objective- 
C code and PostScript commands called 
drawSelf:: draws the View's image. 
Display then sends display messages to 
Views that it owns, called zubviews, in- 
forming them to draw themselves. When 
the subviews finish, display restores the 
previous graphical state and exits. 

Although subviews have their own 
local coordinate system, they operate 
within the coordinate system of the 
Views that own them, called superviews. 
All Views in the window are ultimately 
owned by a single View, called a content- 
View. This reiationship between Views 
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and their subviews becomes a hierarchy 
that determines the order in which Views 
get drawn and how they receive event 
messages. 

This View hierarchy becomes а 
powerful tool for managing images in a 
window. For example, suppose a View 
object is an aircraft control panel that has 
subviews composed of gauges and 
switches. If the coordinates of the control 
panel View change, the coordinates of 
the gauges and switches change as well. 

AS another example, suppose you 
want the control] panel to display itself. 
You send a display message to the win- 
dow that owns the control panel, The 
window redraws itself, then sends a 
display message to the control panel. The 
control panel View calls its drawSelf: : 
method that redraws its image. The con- 
tro] panel View then sends the display 
message to each of its subviews, and they 
in turn execute their drawSelf:: meth- 
ods. In this way the entire control panel, 
gauges and all, is redrawn. 

The Responder object supplies a safety 
net of default behavior for event messages 
should objects in your application fail to 
do so. It does this by defining methods 
far every event message. Theaction these 
methods take is to pass the event message 
to whatever object is defined as the " next 
responder," which by default is the 
View's superview. 

Since many of the visible objects in- 
herit the Responder's behavior, it sup- 
plies the logic by which Views deal with 
events. For certain events, a View might 
have methods that override the Respond- 
er's behavior. However, for events for 
which the View has no corresponding 
methods, the Responder's behavior takes 
over: The View passes the message up 
the View hierarchy until an object deals 
with it. You normally don't use the Re- 
sponder object yourself. 

Also be aware that all Control objects, 
such as a slider, override much of the de- 
fault behavior defined by Responder. 


Bitmap, Control, and Text Objects 
The Bitmap object stores the bit map of 
an image. You use the Bitmap object to 
display static images, such as pictures or 
icons. It's also useful for storing com- 
plex images that must be drawn quickly 
many times. 

For example, suppose you have an in- 
tricately shaded View object called Mol- 
ecule that you plan to use in а chemistry 
demonstration application. As part of the 
demo, you want the molecule's image to 
bounce rapidly around the screen. To do 
this, you use PostScript commands to 
render the image into a Bitmap. 


In Molecule's drawSelf:: method, 
you "composite" the Bitmap to various 
locations inside your View. Compositing 
consists of the fast multibit pixel opera- 
tors added to Display PostScript by 
NeXT. This way, you use the Bitmap to 
move the molecule's image about the 
screen and avoid the computationally ex- 
pensive task of executing Molecule's 
PostScript commands to redraw it each 
time, 

Control objects implement visible con- 
trols, such as radio buttons, switches, or 
sliders. They use another object called a 
Cell that knows how to draw the control 
and "highlight" it (i.e., darken and then 
lighten the control's image) in response 
to a user event. Cells also save the Con- 
trol's target and action information 
(more on this later). 

The Control object itself handles 
mouse tracking when it receives a 
mouse-down message, and it issues an 
action message in response to а subse- 
quent mouse-up or mouse-down event. [а 
the case of a slider control, for example, 
the Control object uses the Cell to display 
the slider’s image and move it in re- 
sponse to mouse events. The Control ob- 
ject sets the range of values—perhaps 
representing voltages—that the slider 
emits and directs these values to the ap- 
propriate target object, which in turn ex- 
ecutes a particular action method. 

À Text object, not surprisingly, deais 
with ASCII text. The amount of text that 
can be stored in it is limited only by avail- 
able memory. The Text object also stores 
information that describes the typefaces 
and point sizes used throughout the text. 
Text implements basic text-handling ca- 
pabilities such as text selection (the por- 
tion of text chosen is highlighted), cut, 
copy, and paste operations. Text objects 
can also read and write Microsoft's КТЕ 
(Rich Text Format) files. 

Perhaps one of the most powerfu! ob- 
jects in the Application Kit with regard to 
application design is the Archiver object. 
The Archiver object lets you write an in- 
stance of a NeXT application and all its 
objects to an archive file on disk. It also 
reads an application frum &n archive disk 
file into memory. 

It's important to note that а] instance 
variables in each object are saved in this 
archive operation. This means that when 
the archived program is read back into 
memory, the values of its instance vari- 
ables are recovered. Іп other words, the 
entire state of the application at the nme 
it was archived 1s restored. 

For example, say you're working on а 
manuscript using a text editor applica- 
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tion. You've got a window of a certain 
size and position on the screen opened to 
a Text object with the text you see here 
stored in it. It's late, and you decide to 
stop work. For this particular applica- 
tion, when you tell it to quit, it issues an 
archive message to all its objects. The 
Window object saves its size and screen 
location in its instance variables. The 
Text object archives the text you've just 
entered, plus information on the various 
fonts you used, what part of the text was 
visible in the window, andeven what sec- 
tion of text was highlighted for a planned 
cut-and-paste operation. 

Since every Application Kit object 
knows how to archive itself, this makes 
for an extremely clean application de- 
sign: You don't have to write special 
code to save user preferences or restore 
the application's state to lhe last session 
in which it was used. 

Since oniy instance variables are ar- 
chived, however, you should avoid the 
use of global variables in an application. 
If you happen to write an object with un- 
usual storage requirements, you should 
provide methods to properly archive and 
restore the state of the object. While Ob- 
jective-C provides an archiving mecha- 
nism for object-oriented programs, 
NeXT implemented its own archiving 
functions in this object. 


When to Speak, When to Listen 

The Speaker and Listener objects pro- 
vide an object-oriented interface on top 
of Mach's interprocess communication 
system. Both of these objects have a num- 
ber of methods thal translate messages 
into the Mach IPC protocol. Speaker and 
Listener аге used to send messages be- 
tween applications and also can be used 
to implement high-level interprogram 
communications. 

For example, when you call the “Пе- 
fine” function from within a NeXT ap- 
plication to look up a word, its Sender ob- 
ject opens a connection to the Webster's 
application. Then a Define message is 
sent in IPC format, which has a character 
string that contains the word in question. 
Webster's Listener has а method that 
leoks for such messages, When it re- 
ceives the message, a search bepins 
based on the word embedded in the mes- 
sage. When the search ends, the Web- 
ster's application opens a window that 
displays the results ofthe search. 


Putting It Together 

А5 you can see, the Application Kit has a 
number of highly useful objects. The 
next thing a programmer must do is as- 
semble these objects into a working ap- 
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plication. NeXT's IB application lets you 
do this, and do it quickly, As stated earli- 
er, it’s used both to build the user inter- 
face and to establish how the objects 
communicate with one another. 

ГВ start with the user interface. You 
select a visible object to be used as a con- 
trol, perhaps a button, from a library of 
control objects presented by [B. Using 
the mouse and keyboard, you alter the 
button's dimensions (you might make it 
bigger) and text display (changed from 
"OK" to "Save File"). 

For IB to operate on visible objects 
this way, the objects must be designed 
carefully. The object's drawSelf:: 
method must use instance-variable values 
and not hard-coded constants. This lets 
you drag an object about on the screen 
where you want jt and then adjust its size. 

ГВ also allows you to modif y the 
values of instance variables in an object. 
This lets you change the name ofthe But- 
ton in the example above. But this capa- 
bility brings те to IB's second function: 
You сап change the linkages between an 
application's interface and the objects 
witbin it. 

The normal course of communication 
between control objects and application 
objects is through a larget/action para- 
рт. That is, an event on a control ob- 
ject— that button you just built —sends an 
action message ("save file") to a target 
object. The target object responds by ex- 
ecuting the action method that saves your 
data to a file on the disk drive. 

This target/action paradigm lets you 
design precise message routes between 
the user interface and the methods that 
handle the work. More important, it lets 
you use IB to change these routes to dif- 
ferent objects at a later date. You do this 
by modifying the instance variables that 
determine these connections. 

To see how this is done, I'll give you a 
closer look inside a Control object —spe- 
cifically, a Cell. Recall that Cells store 
target and action information. This is 
done with two instance variables, 
named, appropriately, target and ac- 
tion. Target indicates what object to 
notif y whenthe proper event occurs, and 
action is the action message to be sent. 
Азап example, suppose you click on that 
“save file" button. The Button's mouse- 
down method highlights the button. 
When a mouse-up event occurs, the But- 
ton dispatches the message stored in ас- 
tion to the object whose name is stored 
in target. 

IB presents a Connect window that lets 
you define the target/action relationship 
between objects. You select the objects 
you want to work with by dragging their 


images to either a Sender or a Target slot 
in the Connect window. For the object 
designated as a Target, the Connect win- 
dow shows you a list ofthe object's action 
messages as text. You can't modify the 
message names from the Connect win- 
dow, but you can choose which message 
the Sender emits from this list. If you 
now drag an object into the Sender siot 
and click on the "patch cords" that con- 
nect the two slots, the patch cords close, 
indicating that the target/action relation- 
ship is established. You can optionally 
have the target object direct output to an- 
other object, perhaps a gauge. 

TB's technique of visually establishing 
the message routes in an application is 
sinple yet powerful. It makes the pro- 
grammer's job of designing the connec- 
tions between the user interface and the 
application code easy. 


Run-Time Binding 

Making life simpler for the programmer 
required a carefully thought-out design 
for NeXT sofiware. As you can see, this 
design relies heavily on object-oriented 
programming to make it work. However, 
additional effort goes on behind the 
scenes to supply the flexibility JB pro- 
vides in making target/action message 
connections. 

When you compile an object, the char- 
acter strings that make up the object’s 
messages are stored in a focal message 
table. The compiler also produces two 
other tables. The first is a selector frans- 
lation table that maps a unique binary se- 
lector code to the character string that 
represents the message. The second table 
is a message dispatch table that contains 
pointers to every methed defined in the 
class. The selector codes in the selector 
translation table serve as a run-time ref- 
erence to the method names in the mes- 
sage dispatch table. At run time, this 
message dispatch table plays the crucial 
role of directing an object's action mes- 
sage to its target method. 

Recall that when you work on an Ap- 
plication object with IB, the target-action 
connections and their messages ате 
stored in [B's definition file. As the ap- 
plication starts, these definitions are 
loaded by the Application object. The 
run-time system uses the definitions to 
establish the contents of each Control's 
target and action instance variables. 

When an event occurs, the affected 
Control translates the message stored in 
action into a selector code. The selector 
code is sent to the target object, as deter- 
mined by the contents of target. The 
system then searches the message dis- 
patch table of the target object for the se- 
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| а Supports Intel 80257/80387 & Weitek Coprocessors 
| = 100% Royalty Free License on Developed Software 
* Free DOS Support Library with Source Code 
а Accesses up to 16 MB yles of Memory 
a Source Level Symbolic Debunging 
* Uses 32-bit Instructions 


The С++ Compiler Trellis/Owl 
Zortech, Inc. : Редон language and ыа м full (келгіш E zu ie 
evelopment environment 1 ay proprama. ыш 
366 ae zu р ғ: FORTRAN-386 compiler & 
Suite Digital Equipment Corp. Phar Lap's 386 Linker you сап Suppontíse Software Tools: 
Arlington, MA 02174 Three Results Way break DOS's 16-51 instruction Maintainability Analysis Tool 
ағ и " y Analysis Too 
(617) 646-6703 P.O. Box 1003 and 640K memory limit. With , Scitech Plotting Package 
Inquiry 1009. Marlborough, МА 01752 SYS you can cut a typical Scitech Scientific Package 
---------------- (508) 467-4806 programs run-time in half, while The scientific Package includes 
The Oregon C++ Software Inquiry 1012. | using up to 16 Megabytes of mathematical routines which are 
Development Environment | Memory. compatible with the 1BM Scientific 
Базе Library found on mainframe 
Oregon Software, Inc. ча k atm іне lod ; 
6915 Southwest Macadam Ave. А database with integrated operations, Past Fouries Trensfoem 
Suite 200 languages Prices: (FFT) and many statistical routines 
(503) 245-2202 4? Manning Rd. SVS PASCAL. 386.0 8698 
Inquiry 1018. Billerica, MA 01821 Phar Lap-386 ASM/LINK.......... $495 
(508) 667-2383 Scitech ScienBific Package* 


The Smalltalk Collection 


Inquiry 1013. 


Scitech Plotting Раскаре..............9325 
Maintainability Analysis Tool... $895 


A library of Smallraik * «th Source Code | 
emu qu EO For more infornation call: International Corporation | 
Knowledge Systems Corp. 1-800-346-5159 5150 B Camano Asal Suka С-31 

2000 Regency Pkwy. In CA call (415) 960-5931 Соз Altos, Сәйіселіг $4022 

Suite 270 

Cary, NC27511 

(919) 481-4000 


[nquir y 1011. 


Books and Literature 


The Object-Orienied Programming, Systems, Languages and 


Applications (OOPSLA) "88 Conference Proceedings. The Association 
of Computing Machinery (11 West 42nd St., New York, NY 10036). 


Shriver, Bruce, and Peter Wegner, eds. Research Directions in 


Object -Üriented Programming. Cambridge, МА: The MIT Press, 


1987. 


The Smallialk/V Tutorial and Programming Handbook. Digitalk, 


Inc. (9841 Airport Bivd., Suite 604, Los Angeles, СА 90045). 


Stroustrup, Bjarne. The C+ + Programming Language. Reading, 


MA: Addison-Wesley, 1987. 


Weiner, Richard S., and Lewis Pinson. Introduction to Object 


Oriented Programming and C+ +. Reading, MA: Addison-Wesley, 


1988. 


Weiner, Richard $., and Lewis Pinson. farroduction із Object 


Industrial Control Systems 
Intelligent Terminals 
Disktess Systems | 


For the ІВМ 
PC, ХТ. AT, Р5/2 
and РС 005° or MS DOS” 


SOLID STATE DISKETTE AND DRIVE EMULATORS 
New Dual Disk Models 


ғ NEW РСЕ/2 Dual disk modei—up to 1.2MB of read only 
EPROM тетогу or 770K of EPROM as the primary "boot" 
diskette with a secondary diskette with up to 770К of 


SRAM of read/write memory. 


* NEW Р5/2 Dual disk model—up to 1.44MB of read only 
EPROM memory as the primary "boot" diskette and a 
secondary diskette with 128K of SRAM read/write memory. 

ROMDISK PCE MODEL STANDARD FEATURES 


* In-board and interchangeable Cassette models using 
EPROM, Flash EPROM and SRAM technology. 


а On-board EPROM programraer—simply copy a diskette to 


Oriented Progranuning in Smalltalk. Reading, МА: ison- ley, 
1988. е мұн — — program the EPROMs. 


“ Two Autoboot modes. a File (read) and a Programming mode— 
automatic disk drive designation set-up during baoting. 


* Flash EPROM models are electrically eraseable. SRAM models 
аге battery backed. EPROM models are ultraviolet eraseable. 


е List prices with memory ІС5 from 5295, OB prices and 
modets available ОЕМ with or without memory ICs. 


CURTIS, INC. 


| 2837 North Fairview Ava. * St. Paul, MN 55113 
612/631-9512 Рәх 612/691-9508 


* IB PC. KT, АТ. P5/2 and PC OOS аге trademarks of 1B34- MG DOS. 15 3 trademark of МЕСТУ С 
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*Over 200 microcomputer- 

Y related conferences: 

Г Your BIX subscription connects you with 

experts on Macintosh, IBM PC and 

compatibles, the Apple II family, Amiga, 

Atari, and UNIX machines. Join our OS/2 

conference and learn about the new present- 
ation manager. 

*Microbytes daily — the award winning 

on-line news service: 

Get up-to-the-minute industry news and new 

product information covering the ІВМ, 

IBM-compatible, Apple Macintosh and 

workstation markets. 


*The full text of BYTE Magazine: 

Each month BIX publishes the complete text 
of BYTE available on-line before the magazine 
is printed. Plus each issue since August 1988 
is available for searching. 


* Vendor support: 

Hundreds of hardware vendors and software 
publishers use BIX to support their products. 
Get answers about new releases and tips on 
how to use products. 


*Software libraries: 

[nctuding libraries for PCs, Macs, Apple II, 
Amiga and Atari. Join the " FromByte" area 
to get listings from BYTE articles. 


*Electronic mail: 

BIX is the only service that offers bmary mail 
attachments. Now you can send spreadsheets, 
pictures, word processing documents, or desk- 
top publishing files. You can even use BIX mail 
to distribute software updates. 


DIX 


One Phoenix Mill Lane, Peterborough, МН 03458 
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y Seven great reasons 
' to join BIX. 
” The on-line service 

for computing professionals 


*New menu interface: 

The new BIX menus provide a convenient 
map of the system and include powerful 
options like the BIX Index where you can 
search all the BIX conferences. The Quick 
Download option will collect all of your mail 
messages and new conference messages and 
send them to you saving valuable on-line бте, 


e % % 
What ВІХ costs: How you рау 
One time registration fee: $39 
Hourly Charges: 
Off-Peak Peak 
(Your time 7PM-6AM 6AM-7PM 
of access) $11 $20 


Charge to Visa, Mastercard, American 
Express or ask about our corporate billing. 


BIX Help Line 
800/227-2983 
603/924-7681 in New Hampshire 


Join BIX right now: 

Set your computer's telecommunications 
program for full duplex, 8-bit characters, no 
parity, 1 stop bit. Call 800/336-0149 and ask 
for your local Tymnet number. Dial Tymnet 


and respond as follows: 

Tymnet Prompt: You Enter 
[x] [xx] orterminalidentifier а 

login: bix 

name: new 


After you register on-line you get the BIX 
Main Menu and you can begin to explore the 
exciting world of BIX. 


1-800-227-2983 € In NH (603) 924-768! 


WEDNESDAY, 3/8 
Michael Ward, Moderator, Libraries Conference; Computers in Libraries, 11 РМ EST 
(join libraries/cbix) 


SUNDAY, 3/12 
Larry Loeb, Editor, Mac Exchange; The Academic Mac (Macs in colleges), 9PM EST 


(join mac.novice/cbix) 


TUESDAY, 3/14 
Don Osgood, Consultant, Eagle Engineering, [nc.; The Workhorse AT, 9 PM EST 
(join ibm.at/cbix) 


THURSDAY, 3/30 
Gary Kendall, Group Moderator, Operating Systems; Large Databases, 11 PM EST 
(join dbms/cbix) 


Focus on Object-Oriented Programming 
Follow-up discussions and code samples support- 

ing this month's In-Depth section on object-oriented 

programming (OOP) will be held in the following 


conferences: 

Smalltalk Conference 

(Language Group Menu) 

Topit Description 

expert.forum Experts discuss OOP Concepts 

goodies Smalltalk source code that сап 
be downloaded 

literature Citations from journals about OOP 

appprog Applications programming in 
object-oriented languages 

oopsla News from the OOPSLA 
Conference 

macst Macintosh Smalltalk 
unplementations and applications 

5187 The new Smalltalk standard (aka 
Virtual Image 3) 

visprog Yisual Programming 

novice Questions and answers for 


novice Smalltalkers 


NeXT Conference (Computers Group Menu) 


prog Discussion of software development 
on the NeXT system 

devi Third-party development on 
the NeXT 

soft Software components (Mach, 
NextStep, applications) 

code Source code for programs 
and applications 

Circle 4500n Reader Service Card 


MARCH 


Display this month's 
_ BIX activities: 


C.Plus. Pilns Conference 


(Language Group Menu) 

compilers A discussion of commercial C+ + 
compilers and their features 

tools A discussion of C + + libraries, etc. 

methods How should C + + be constructed? 

oem Discussions with C + + vendors 

tech. help The place to come with your 
C++ problems 

philosophy Discussions of C+ +'s multi- 
paradigmatic abilities 

hacks A place to put or discuss C + + 
hacks, "tricks" or helpful hints 

translators A discussion of C + + translators 


and their features 


OGD Conference (Object-Oriented Design) 


(Language Group Menu) 

define object What is the actual definition of 
an object? 

languages What is OOP? 

bibliography Object-Oriented literature in the 
public domain 

oo. design Object-Ortented Design methads 


Odject-Oriented Resources on the Bix 
Yendor Support Group 


The Whitewater Group * Knowledge Garden 
Dipitalk, Inc. « Zortech, Inc. 


BIX 


One Phoenix МШ Lane € Peterborough, NH 03458 
1-800-227-2983 @ In МН (503) 924-7681 
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СОУЕК 5ТОКҮ 


һе 80286 pro- 

cessor is the 

| chip that not 

so long аро 

brought AT- 

class computers more power 

than PC-compatible machines 

hadever produced before. But 

15 it outmoded and obsolete 

now? Has it been replaced by 

the 80386 and its low-speed 
cousin, the 80386SX? 

That's what [ntel (which 
designed all three chips and is 
the exclusive manufacturer of 
the latter two) has been sug- 
gestinp ever since it intro- 
duced its new generation of 
chips. After all, says Intel, 
the 80386 clocks faster, ad- 
dresses more memory, and 
runs more software than the 
80285. 

But in recent months, two 
other companies that make 
80286 chips, Advanced Micro Devices and Harris Semicon- 
ductor, have been singing a different tune. Both companies 
have speeded up the 80286 to what were previously 80386-only 
speeds. Harris's fastest 80286 CPU runs at 20 MHz (faster 
than the 803865Х and as fast as many 80386s}. AMD's fastest 
chip is a 16-MHz 80286, but the company expects to be making 
a 20-MHz chip next year—and both AMD and Harris expect to 
create а 25-MHz version within a year. 

ae chip makers aren't alone in singing the praises of the 
80286: 

Gordon Campbell of Chips & Technologies says the 80286 is 
"hands down the most effective in the industry." "We'll see a 
10-уеаг life cycle for the 80286, and almost 10 years of 
growth," says Camptell, 

Joel Jewittof Everex says that "the demand for 80286 proces- 
sors (the high-end ones) will remain strong," since their per- 
formance capabilities are comparable to the 80386, and their 
price/performance ratio 15 much better. 

Andrews Czernack of Zenith points out that low-power ver- 
sions of the 80286 are perfect for portables. 

Russ Werner of Microsoft says the 80286 is the least expen- 
sive chip with the power to run graphical interfaces and multi- 
tasking. 

Larry Fortmiller of AST sees another perspective: "Buying 
an 80386SX is a political decision, not a technical one. People 
areasking their DP managers for 80386 machines; the pressure 
is on to get them, even when a fast 80286 would probably be 
more than adequate. The 803865Х lets a manager put an 80386 
on the desks of people who don't really need the full power of 
an 80386 but who think that they have to have the latest 
hardware." 

But while 80286 chip and clone makers fight to win back the 
hearts and minds of users who want the very newest—and Intel 
and 80386 clone makers fight to keep them to themselves—the 
real advantages of each chip may be getting lost in the shuffle. 
Thereare advantages to each CPU —and the newest isn't always 
the best. 


Is the battle 
between the Intel 80286, 
80386, 
апа 803865Х 
just а family feud? 


Or does it make a difference 
to you? 


80286 versus 80386 
Ironically, when an 80286 
and an 80386 are running 
DOS programs at the same 
speed, they achieve roughiy 
the same performance. When 
Intel first introduced the 
80386, it ran substantially 
faster than the 802865 thal 
were available at the time. But 
with AMD's 16-МН? 80286 
and Harris's 20-MHz chip, 
the 80386 no longer has the 
advantage that its wider regis- 
ters once pave it. Either CPU 
can run OS/2, as well as al! 
MS-DOS software. 

But the two chips aren't 
identical by any means. The 
80386 can run all the soft- 
ware thar the 80286 can, but 
the converse isn’t true. True 
power users want the ability 
to do real multitasking. Even 
though there are versions of 
Xenix and other multitasking operating systems for the 80286, 
multitasking doesn't become reaily secure until the processor 
is designed for it, 

It is not an easy task to make the 80286 perform multitasking 
or mode switching (moving between protected mode and un- 
protected mode). The mode is determined by the logic of one of 
the processor pins when the processor is either powered up or 
reset. The BIOS сап specify the state, but you can change the 
mode only by resetting the 80286. Jerry Pournelle describes the 
process this way: “ You have to clunk it over the head and knock 
it out. When it's waking up—but before it realizes it's been ге- 
set—you shout: ‘Stop! Stop! Don't reset? It’s all a terrible 
dream.‘ " 

The 80386, on the other hand, is designed for simultaneous- 
ly running multiple operating systems with multiple protected- 
mode virtual 8086s (for each MS-DOS process) and, at the 
same time, a real-mode 80386. The 80386 processor handles 
memory management far more efficiently and with greater 
flexibility than the 80286 does. 

These might seem like strong reasons to choose an 80386 
machine, And they are, if you require efficient multiprocess- 
ing. But most application programs do not require the features 
of the 80386 if they are run in the traditional РС manner, one а! 
a time. 

According to both AMD and Harris, when you run a typical 
application on an 80386, it's likely to be slower than on an 
80286, Because of design differences between the two CPUS, 
that may be true—in theory. But a BYTE Lab comparison of 
computers built around both chips indicates that if there's a dif- 
ference, it's very slight. A 20-MHz 80286 is just about the 
same as a 20-MHz 80386. 


What Makes Fast Past? 

However, there are other factors besides CPU speed that can 

affect how fast a computer runs software. One is the speed of 

memory—how many CPU wait states the RAM requires to 
continued 
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The 80386 Power Users 


Г your plans include any of the fol- 
lowing, you need an 80386 machine: 


* Unix V/386, from Interactive (Santa 
Monica, CA), and Locus, Microport, 
апа Xenix-386, from SCO (Santa Cruz 
Operations, Santa Cruz, CA). These all 
require the Inte] 80386 to run: They are 
licenses of the Unix operating system 
that have been specifically designed to 
take advantage of the multitasking 
strengths of the 80386. Each publisher 
also offers either Merge 386 or VP/ix, 
which are extensions to the operating 
system that allow it to run multiple vir- 
tual 8086s with MS-DOS concurrently 
with Unix. Unix is a multiuser operat- 
ing system that provides for facilities 
similar to a LAN's but without many of 
the hardware expenses and hassles. 

* Windows/386, from Microsoft (Belle- 
vue, WA). The 80386 version of this 
well-known DOS extender takes full 
advantage of the 80386, offering true 
multitasking. This product is as close to 
Presentation Manager as you will get 
without running OS/2. 

* VM/386, from [GC (Santa Clara, 
СА). This is another, less graphically 
oriented way of using the 80386 to run 
concurrent DOS applications. 

* DESQview 386, from Quarterdeck 
(Santa Monica, CA), is the most popular 
DOS extension for multiprocessing. 

* Concurrent DOS 386, from Digital 
Research (Monterey, CA}, the origina- 
tors of the CP/M operating system and 
GEM. It lets you attach as many as nine 
terminals to the 80386 machine. Each 


Ben Smith 


terminal can be running a separate DOS 
product. This is actually multiuser, 
multitasking DOS. 

* PC-MOS/386, from The Software 
Link (Atlanta, GÀ). This is another 
multitasking DOS that uses special dot 
(.) prefixed commands to manage the 
tasks. 

* Omniview, from Sunny Hill Software 
(Seattle, WA), This one is especially 
wel] suited to working with networks, 
and it also takes advantage of the multi- 
tasking abilities of the 80386. 

* Theos 386, from Theos Software 
Corp. (Walnut Creek, CA). А com- 
pletely different multiuser, multitask- 
ing operating system specially designed 
for transaction processing and real-time 
processing such as manufacturing/pro- 
cess Control. 

* Soft-ICE, from Nu-Mega Technol- 
ogies (Nashua, NH). This debugger 
runs the target application as one pro- 
cess in a virtual 8086 machine while 
watching it fram another process. 

* Turbo Debugger virtual-mode opera- 
tion. From the Borland (Scotts Valley, 
CA) Turbo Professional developer's 
packages, it has similar facilities to 
those of Soft-ICE. 

* Paradox 386, also from Borland. It is 
the most popular of the application pro- 
grams (as opposed to operating sys- 
tems) that specifically use the 80386. 
Paradox 386 was developed with Phar 
Lap DOS-Extender (see below) to take 
advantage of the 80386's ability to ad- 
dress very large blocks of memory as 
one continuous block. If more mernory 


is required than is physically available, 
virtual memory automatically fills the 
requirement. These 80386 memory 
management features plus the 32-bit op- 
eration can improve an application's 
performance by upto a factor of five on 
the same computer. 

* 386 DOS-Extender, from Phar Lap 
(Cambridge, MA). This is a set of de- 
velopment and run-time tools that allow 
MS-DOS applications to take advantage 
of the 80386. Though Paradox 386 is 
the best known of the products using 
these tools, over ane hundred other ap- 
plication programs use them. 

[п the general-use category, most 
programs that need to include nerwork 
drivers use the 356 DOS-Extender to 
overcome the 640K-byte limitation of 
MS-DOS. Many minicomputer and 
mainframe CAD/CAE programs have 
been moved to 80386 machines. These 
products include Anvil 5000РС from 
Manufacturing & Consulting Services 
(Irvine, CA); Workview 3000 from 
View Logic Systems (Marlborough, 
MA); and Future Designer 386 from 
Futurenet (Chatsworth, CA). 


in addition, there are programs for 
Finite element analysis, Jinear program- 
ming, and, of interest to mathemati- 
cians, Mathematica 386, the phenome- 
nai symbolic math modeling and 


graphics program. 


Ben Smith ts a technical editor for 
BYTE. You can reach him on BIX as 
"bensmith. ” 


keep up. А second is whether there's a floating-point unit (typi- 
cally an 80287 or 80387 FPU) in the system. 

Wait states slow down the CPU's ability to work: The proces- 
sor must spend a significant amount of time waiting to get data 
or instructions from memory. Zero-wait-state machines are 
available, but some computers using inexpensive RAM may 
have two wait states or more. Other computers use a cache to 
cut the wait states to a minimum. 

Curiously, the 80286 handles wait states slightly Белег than 
the 80386— but both processors lose about 10 percent to 15 per- 
cent of their processor speed for every wait state required. For 
example, a 20-MHz CPU with two wait states will run only 
about as fast as а 16-MHz CPU with no wait states. It is clear 
that the fewer wait states required, the faster the computer will 
run. 

While waitstates slow a CPU down, a floating-point unit can 
speed it up significantly—but only if the software being used 
can make heavy use of the FPU for number crunching. This is 
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where the 80386 has an advantage, and it's a big one: It can use 
either an 80287 or an 80387 FPU; the 80286 is limited to an 
80287. 

Right now, there are no high-speed 80287510 match the fast 
802865 from Harris and AMD. Аз a result, an 80386 with an 
80387 15 significantly faster than ап 80286 with an 80287. (An 
80386 with an 80287 shows no significant improvement over an 
80286 with an 80287.) Although AMD has promised a faster 
version of the 80287, it’s not likely that you'll see it in com- 
puters before the end of this year. 

The 80386 machines are typically much more expensive 
than equivalent 80286 machines—by about 30 percent. But 
while the 80386-based systems generally have а higher price 
tag, they are also likely to come with faster hard disk drives, 
I/O, and video. These features let software run at top speed. 
You can get similarly high-speed hard disk drives and video 
systems for an 80286-based system, but it's less likely that 

continued 
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Figure 1: The 80286 CPU architecture. Though there are provisions for many sophisticated memory management 
and process-control features, the majority of applications only use the chip as a fast and ef ficient 8086. 
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Figure 2; The 80386 CPU architecture. The only major difference between the 80386 and the 803865Х is the number 
of lines in the internal physical address bus and in the external daro bus. 
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Battle 
of the SXs 


Michael E. Nadeau 


ebating the pros and cons of the 

80386SX CPU from the user's 
point of view has been mostly an intel- 
lectual exercise. Until recently, the only 
machine available was the Compag 3865 
(see “SX Appeal” by Jeff Holtzman in 
the November 1988 BYTE). With more 
systems being introduced, we are now 
seeing the range of performance, price, 
and configuration that other vendors 
might offer. 

BYTE has also looked at two other 
80386SX machines: the Twinhead 
Superset 490 Model A and the NCR 
РС9165х. These units represent two 
very different design philosophies. The 
Superset 490 uses a standard mother- 
board design in a small-footprint box 
with only four 16-bit expansion slots, 
which mount horizontally. The NCR is 
а backplane design in a full-size case 
with six open slots (two 8-bit and four 
16-bit), The price difference between 
the machines is significant, too: $3399 
for the Superset 490 and $5195 for the 
PC916sx in base configurations. 


Twinhead Superset 490 

Our Superset 490 unit was a preproduc- 
tion model, though Twinhead said ít 
was equivalent to the models that would 
be shipping as of January. It runs at 16 
MHz with zero wait states. Our unit 
came with а ].2-megabyte 5'4-inch 
floppy disk drive, a 40-megabyte 28-ms 
MiniScribe hard disk drive, the optional 
803875X math coprocessor, a 101-кеу 
Qironix keyboard, and | megabyte of 
memory onthe motherboard. Also stan- 
dard are serial, parallel, and mouse 
ports; a three-button mouse (which we 
did not receive); a clock/calendar, and 
Twinhead's Magic Combo graphics 
card and driver. Magic Combo converts 
a 640- by 200-pixel color display into a 
720- by 350-pixel mode that emulates 
monochrome formats. It is supposedly 


ГАН hang diana. at dii 
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but was slower than the Dell 220 (2.72) 
and the 16-MHz IBM PS/2 Model 70- 
E61 (2.11). On the FPU index, it bested 
the Dell 220 with its 80287 chip (4.91 
vs. 1.73) but fell behind both the Com- 
paq 386s and the Model 70 (5.03 and 
5.50, respectively). (See table А.) 


NCR PC916sx 

The NCR unit bears a closer resem- 
blance to a high-end 80386. It has more 
expansion slots, a beefier power supply, 
a 1.44-megabyte 3%-inch floppy disk 
drive, VGA graphics, NCR's own 
BIOS, and 1 megabyte of 80-ns memory 
on the processor board, which you can 
expand up to 5 megabytes. The remain- 
ing standard features are similar to 
those on the Twinhead. The unit is also 
speed-switchable between 8 and 16 
MHz. The 803875X math coprocessor 
is an option. 

The РС9165х actually has eight slots, 
but one is taken by the 803865 X proces- 
sor board and another by what NCR 
calls a Personality Card, which inte- 
grates the disk controllers, serial and 
parallel interfaces, and VGA card. 

NCR has priced this system at $5199, 
close to the Compaq 386s. This is a 
computer for people who are willing to 
pay for a well-known name and want all 
their expansion opportunities open. In 
fact, NCR calls its design Incremental 
Workstation Architecture, which 
means you can drop in an 80386 proces- 
sor later if you need the extra power. 


As table A shows, performance is 
similar to the Superset 490, with a 1.87 
CPU index. 


Where's the Beef? 

On the surface, there seems little reason 
to buy ап 80386SX system. You can get 
more powerful 80286 machines for less 
and 80386 machines for slightly more. 
However, if you have aneye toward run- 
ning 32-bit software on a 16-bit budget, 
the SX might make sense. 

With that in mind, Twinhead seems 
to have the more reasonable approach. 
The best-selling PCs are still the 80286- 
based systems by a wide margin. Twin- 
head and other like-minded vendors are 
apparently hoping to siphon off sales 
from the high-end 802865 with the 
stripped-down 80386 computers. It 
might work if the price difference be- 
tween (һе 80386 and 803865X CPUs 
holds. After all, look what Henry Ford 
did with his V-8 in 1932. 

On the other hand, NCR seems to 
have designed a computer that can be 
configured to meet a wide range of cus- 
tomers’ needs. That flexibility comes at 
a price: Like the Compaq 386s, a fully 
configured PC916sx could easily cost 
over $10,000. At that level, customers 
have to ask themselves why they aren't 
buying a true 80386 system. 


Michael E. Nadeau 15 associate manag- 


ing editor for BYTE. Не can be reached 
on BEX as "miken. " 


Table A: indexes of low-level performance benchmarks. 


compatible with IBM MDA, CGA, Su t NCR Com Dell IBM P5/2 
HGCA, and Plantronics standards. | бп PCOIGsx 3868 System 220 Model 70-E61 
The Superset 490 uses the Phoenix 803865Х 803865Х  803865X 80286 80386 
Neat 286 BIOS with the P9 modification 16MHz  16MH2  16MHz 20 MHz 16 MHz 
for the 80386SX CPU. It also sports an 
Eagle graphics BIOS that supports the 
Magic Combo card. The main board 
. can hold upto 8 megabytes of memory. 
Performance is the story. Weran only 
the low-level system benchmarks. Оп 
the CPU index, the Superset 490 bet- 
tered the Compaq 386s (1.93 vs. 1.86) 


CPU index 1.93 1.87 1.86 2,72 2.11 
FPL index 4.91 МА 5.03 1.73 5.50 
Disk index 1,45 1,34 1,78 1.40 1.55 
Video index 4.17 1.11 1.87 202 1.93 


These indexes show perlotmance r@aine а ал ЕМ AT{whereAT= 1) For retadis, see "Іліон the New 
BYTE Benchmarks," June 1982 BYTE 
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you'll find such high-performance features included as stan- 
dard equipment. 

The Review Update in the December 1988 BYTE (^ Bench- 
marks at a Glance") summarizes the BYTE Lab's benchmark 
results for several dozen computers we've tested. For the most 
part, computers with the 80386 are faster overall than those 
with the 80286—even when the processors run at the same 
speed; this is probably because of the extra standard features of 
the 80386 computers. 

If you're in the market for a speedy number cruncher, a fast 
80386 with an 80387 ЕРІ) is the fastest you can buy right now— 
and for most of this year. 


The 803865Х 
What about the Intel 803865Х? That's the version of the 80386 
that has a 16-bit data bus like the 80286 (instead of the regular 
80386's 32-bit data bus). Because the same amount of data 15 
being squeezed through a narrower doorway, il can't perform 
at the level of ап 80386— yet it's still almost as expensive as 
one. 

There аге some discouraging facts about the 803865X pro- 


Hr tests 
of early 80386SX machines show that 
a fast-enough 80286 computer can 
offer all the speed ап 803865Х 
machine has—and typically for a 
much lower price. 
залева 


cessor. First, it can't run any faster than 16 MHz. Intel plans to 
work on faster versions, but only after it has filled the current 
demand for the 16-MHz model and its supporting family of 
chips. 

AMD claims that the 803865 X is significantly slower than 
an 80286. This is based on their comparison of the Compaq 
386s computer to the Everex Step 286/16. Our tests of early 
803865Х machines show that a fast-enough 80286 computer 
can offer all the speed an 8038654 machine has—and typicaily 
for a much lower price. (See the text box “Battle of the 5Xs" on 
page 278.) 

The Е03865Х is a relatively slow, relatively expensive CPU. 
A math coprocessor makes a difference—but even with an 
803875Х FPU, а 16-MHz 803865 is no faster than a 20-MHz 
$0286 with a much slower 80287 FPU. In addition, several 
clone makers have complained privately that 50368655 CPUs 
are in very short supply (Intel is the only source of the chips); 
this suggests that they won't be dropping much in price in the 
near future. 

What do you get for paying 4 premium price? Only one real 
benefit: the ability to run 80386-based software. DESQview 
386, Unix V/386, and special applications such as Borland's 
Paradox 386 are all written specifically totake advantage of the 
80386's special features, and to skirt the restrictions of the 16- 
bit operating systems MS-DOS and О5/2. But your common, 


Companies 
Mentioned 


Twinhead International 
Corp. 

30 Chapin Rd., Bldg. К 
Р.О. Вох 702 

Pine Brook, NJ 07058 
(201) 808-1688 
Inquiry 1104. 


NCR Corp. 


Personal Computer Division 
Dayton, OH 45479 

(800) 544-3333 

Inquiry 1105. 


everyday MS-DOS software doesn't take advantage of any of 
the benefits of the 80386. 


Back to the Future 

Microsoft predicts that most IBM PC-compatible computers 
will continue to run MS-DOS until at least 1990, when there 
will Finally be a significant number of programs for OS/2. An 
80386 version of OS/2 isn't likely to arrive until 1990 or 1991, 
and even then, most OS/2 software will still run on 80286- 
based machines. 

On the other hand, if you are buying for the long-term future, 
there 15 no question that the 32-bit operating systems and appli- 
cations will have a longer shelf life. The new thrust of applica- 
tions development 15 far Unix V/386 and for the eventual 32-bit 
version of 08/2. Even now, Intel is working on the 80486 
(though it is rumored ta be just an incrementa] step from the 
80386). 

If you want to use software and operating systems that have 
been written specifically for the 80386 (see the textbox "The 
80386 Power Users" on page 276), the 803865Х may offer 
some hardware savings as long as the 32-bit SIMMS remain а 
valuable commodity. Or, if yot use software that might gain 
some efficiency from the 80386 (e.g., if you need raw number- 
crunching power), the ability to use the 80387 math copro- 
cessor would make an 80386 a worthwhile iavestment. In such 
a case, even if you are not running an 80386 operating system, 
an 80386-based computer may still be your best bet at the pres- 
ent time. 

Test vour software on both 80286 and 80386 machines be- 
fore buying. You'l] pay a premium for an 80386; make sure you 
get the additional performance you're paying for. The 80386 
may be sexy, but that's not a good enough reason for buying an 
80386-based machine. 

Finally, if your main consideration is to continue to run the 
sc[tware you run now, let price and performance be your 
guide. Your best bet is probably an 80286 machine—but make 
sure that the typically lower prices of 80286 machines don't 
saddle you with a slow hard disk drive, slow memory, or a slow 
video system. 

No, the 80286 isn't dead. Until prices come down and per- 
formance improves on the 80386 family, the 80286 is still the 
CPU of choice in the price/performance arena. The 80386 has 
an advantage only if it's using ап 80387 coprocessor or if you 
want to use software that depends on the 80386's instructions. 
For the next year at least, the 80286 will still give you far more 
bang for your buck. Ж 


Frank Hayes is a BYT E associate news editor based in San Fran- 
cisco. He can be reached on BI X as "frankhayes. " 
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Small amounts 
of fast НАМ boost 
system performance 


cache Vkashy п. [F, fr. cacher to press, 

hide. ..]Ya:a hiding place esp. for con- 

cealing and preserving provisions or іт- 

plements ік a secure place of storage 2: 
something hidden or stored in a cache 

—Webster's Ninth New 

Collegiate Dictionary 


һеке days, it is increasingly dif- 
ficult to find a high-end com- 
puter system that does not use a 
cache—a small amount of high- 
speed memory that holds recently ac- 
cessed data to boost performance. Inthis 
installment of Under the Hood, ГІ! ex- 
plain the inner workings of these high- 
performance memory systems. 


CPUs Accelerate 

Since the beginning of the microcom- 
puter industry, chip makers have raced 
to make their processors run faster and 
faster. In the days of the S-100 bus and 
CP/M-based microcomputers, you had 
prestige if you owned a system in which 
the 280 microprocessor ran [lat out at a 
blazing clock speed of 4 MHz. At that 
speed, the Z50 needed to get information 
back from RAM roughly 200 nanosec- 
onds—billionths of а second—after it 
asked for it. If the RAM couldn't deliver 
the data in that amount of time—and in 
some systems it couldn’t—the com- 
puter's circuitry would have to make the 
CPU wait until the data was ready, which 
is called a wait state. 

Another systent of that era, the Apple 
II, clocked its 6502 CPU at slightly more 
than | MHz, and it needed to get the data 
back from RAM within 600 ns. (This 
was slow enough that there was actually 
time for the video circuitry to access the 
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MEMORY SYSTEMS 


RAM inbetween CPU reads and writes.) 

The time that it takes for a RAM to re- 
turn data after it is "asked for it" (i.e., 
after you send it an address and any 
needed control signals) is called the 
НАМ" access time. Table ] shows а list 
of common microprocessor chips, along 
with the maximum access times their 
RAM chips must have if wait states are to 
be avoided. 


Keeping Pace with CPU Speeds 

Ав you can see, the more powerful the 
microprocessor, the faster the RAM 
needs to be to let it operate at full capac- 
ity. And while RAM speeds have con- 
tinued to increase over time, they have 
not kept pace with CPU speeds. 

In 1977, a typical static RAM chip had 
an access time of 250 ns, while the most 
common DRAMs had an access time of 
450 ns. As of Janvary, these figures have 
decreased to 30 to 45 ns for a moderately 
priced SRAM chip and 80 to 100 ns fora 
typical DRAM chip. This decrease in 
access time is more than a factor-of-5 im- 
provement, but still not enough to satisfy 
the current crop of data-hungry CPUs. 
What to do? 

The designer could use only fast 
SRAM chips, but the resulting system 
might be too costly for all but the most 
well-heeled customers. Dell Computer, 
the only [BM PC-compatible company to 
try this approach, dropped its SRAM- 
only Model 300 last year. 

Alternatively, the designer could use 
only the lessexpensive DRAM chips and 
rely on special circuit design tricks like 
interleaving, page mode, nibble made, 
and static column mode to make these 
RAMs operate at top speed. (For more 
information on these trade-offs, see 
"Keeping Up with the CPU" by Mark L. 
Van Name in BYTE's Fall 1988 /ВМ 
Special Edition.) 

Some manufacturers—Cheetah in раг- 
ticular—claim that a clever DRAM de- 
sign using page mode is sufficient to 
meet even the grueling demands of a 33- 


MHz 80386 system. Most manufac- 
turers, however, use a cache. 


The Locality Principle 

Caches work because of a phenomenon 
known as the locality principle, which 
states that a von Neumann CPU (i.e., one 
that executes instructions sequentially) 
tends to access the same memory loca- 
tions over and over again. In situations 
where speed counts, like tight loops, the 
CPU will repeatedly fetch and execute 
the same instructions. In addition, the 
CPU is likely to use many of the same 
memory locations, like counters and 
pointers, repeatedly. Thus, if each mem- 
ory object that the CPU accesses is saved 
in fast RAM for immediate reuse, there 
is a high probability that you'll save time 
on the next access. 

In essence, a cache works just this 
way. When the CPU needs data from 
memory, the cache circuitry checks to 
see if the information is already in the 
cache, If it 15, the memory system сап 
read the data very quickly and deliver it 
to the CPU with no delay. This situation 
is called a cache hit. However, if the re- 
quired data ts not in the cache, the system 
requires an access to slower memory. 
This situation is called a cache miss, and 
the microprocessor usually incurs a few 
wait states. 

Data retrieved during a cache miss, 
however, is also written into the cache's 
faster memory, so that if the computer 
accesses the same location again (i.e., if 
the locality principle holds), there will 
be no delay the second time around. 


Associativity —Finding Data 

in the Cache 

In order for a cache to speed up memory 

accesses, it has to be able to find the data 

the CPU needs--and find it fast. How 

does a cache organize the data it saves so 

it can get to it quickly? The answer de- 

pends on the associativity of the cache. 
The simplest sort of cache to under- 

continued 
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stand, though the hardest to implement, 
is called a fully associative cache (see 
figure 1). This sort of cache simply re- 
members the most recent data ac- 
cessed—as much as it has room for. That 


speed. 
Microprocessor Clock speed 

(MHz) 
Synertek 6502 1 
Ziog 280 4 
Intel BOBS 4.77 
intel BO2 RE 8 

10 

12 
Intel 80386 16 

20 

25 
Motorola 68000 8 

10 
Motorola 68030 16.67 

20 


Титеқу dco ҚЫ Буг onus сүсіге 


Data НАМ 


[a i 


Cached dala 


Cached data 
Cached data 


Data VO 
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is, if there are n locations in the cache, 
the cache always holds the contents of the 
last n memory locations accessed by the 
CPU. When а cache miss occurs, the 
cache circuitry picks a location in the 


Table 1: Speeds of common microprocessors. The last column shows how fast 
RAM chips must be to allow zero wait states in a real-world design. Wirhin 
microprocessor families, this number is roughly inversely proportional to clock 


Access time required for 
zerowait states (ns) 


Content-Addressable RAM 


i 


(Matching address) 


Address in 


Figure 1: A fully associative cache consists of a bank of data RAM and а contenr- 
addressable RAM containing rhe address where each data item came from. When 
each memor y access occurs, the content-addressable memory is searched for the 
address of the required data. If it's found, the corresponding location in the data 
RAM can be used to complete the access. Since content-addressable memor y is 
complex and expensive, fully associative caches are rare. 
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cache memory, loads it with the data 
that's retrieved from slower main mem- 
ory (the part of RAM that isn't in the 
cache), and records the fact thatthe data 
is there. 

This sort of cache is called fully asso- 
ciative because any location in the cache 
can be associated with (1.е., can hold the 
data fram) any location ін main memory. 

In practice, however, few computer 
systems use fully associative caches. 
Why? Inorder to determine whether a hit 
or à miss has occurred, the cache logic 
must be able to check every single loca- 
боп in the cache to see if it contains the 
nceded data—and complete this arduous 
task jn a very short time (typically, 10 ns 
or less). 


Set-Associative Cache 

While it's possible to design circuitry 
that checks every location in the cache, 
it’s usually more economical to restrict 
the number of places where the data from 
a particular memory location can go so 
there are fewer locations to check. Such a 
cache is called a ser-associarive cache 
(see figure 2) because there is a limited 
set of places in the cache where the data 
from a particular main memory address 
can be saved. 

In a typical set-associative cache, each 
memory location can be associated with 
k locations in the cache, where & is an in- 
teger (usually a power of 2). This is 
called a k-way associative cache. Many 
PC-compatible computers, for instance, 
use the Intel 82385 cache controller, 
which сап implement a two-way associa- 
tive cache (& = 2). 


Direct-Mapped Cache 

A cache that can store the contents of a 
particular memory address in only a sin- 
gle place in cache memory (i.e., а one- 
way associative cache) is called a direct- 
mapped cache. 

А direct-mapped cache is the simplest, 
least expensive, and potentially fastest 
type of cache. Why? Because, instead of 
searching the cache to see where the 
needed information might be, all the 
cache circuit needs to do is check to see if 
a single location has the right data in it. 

Let's suppose, for instance, that a 
cache has 8192, or 213, words of fast 
memory in it. Each cache location can 
then be addressed by a unique 13-bit 
number. If we associate each address in 
the cache with all the addresses in main 
memory whose lower 13 bits are the 
same, no calculations are needed to de- 
termine where to look for the cached 
data. The hit-or-miss decision is reduced 
to a single comparison operation, in 
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which the remaining bits of the main 
memory address are compared to the 
upper bits of the address from which the 
cache data came. This direct mapping 
saves both time and circuitry, and thus is 
the most commonly used method. 


Performance and Associativity 

You might think that a direct-mapped or 
set-associative cache would not perform 
as well as a fully associative cache, since 


there 15 always a chance that the micro- 
processor could simultaneously use code 
and dala areas with the same least signif- 
icant bits. In fact, however, the probabil- 
ity of this happening is lower than you 
might think, 

Most microcomputers use, at most, а 
two-way associative cache. And some of 
the most economical speedup cards for 
PC-class machines, which replace the 

continued 
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Figure 2: іп a two-way associative cache, the least significant bits of the memory 
address select а set of two cache locations. Each location has a "tag " that contains 
the most significant bits of the main memor y address whose contents are stored there. 
Only two comparators (i.e., logic circuits that compare numbers) are necessary to 
determine if one of the locations contains the needed data. А direct-mapped cache is 
similar, but it has only one comparator, one column of tag RAM, and one column of 
data RAM. A four-way associative cache would have four of each. 
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fist of endangered species in the United 
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8088 microprocessor with a faster 
80286, gain massive performance im- 
provements by using а small direct- 
mapped cache between the $0286and the 
&-bit PC memory. 

А direct-mapped cache can be easily 
implemented without a relatively expen- 
sive cache controller like the Intel 82385. 
In fact, it often pays to use a direct- 
mapped cache and more cache memory 
instead of a two-way associative cache 
controller and less memory. (This is the 
approach taken by the Everex Step PC 
compatibles, among others.) 

Table 2, from Intel's 80386 Hardware 
Reference Manual, shows some actual 
empirical data on cache performance. It 
shows hit rates—the percentage of ac- 
cesses that produce cache hits—for cache 
configurations in which the cache size, 
associativity, and line size (i.e., the size 
of each location in the cache) vary. At a 
hit rate of 93 percent, which is the maxi- 
mum shown in the chart, a system with 
DRAM will perform only 7 percent 
slower than if SRAM was used for the 
entire system memory. 


Replacement Strategies 

Once a system with a cache is running, it 
doesn't take long before each location in 
the cache holds data from somewhere in 
main memory. The question then arises: 
When a cache miss occurs, which loca- 
tion in the cache will be mapped to a new 
place in main memory to accommodate 
the new data? In a direct-mapped cache, 


W the 


CPU writestoa 
memory location іп а 
cached system, we must 
make sure that both the 
cache and main 
memory are updated. 
CE п 


each main memory location сап map to 
only one place in the cache, so this к not 
an issue. However, in a set-associative or 
fully associative cache, a choice must be 
made, and the algorithm used to make 
the decision 15 called tbe cache's replace- 
ment strategy. 

In an ideal universe, the cache would 
be prescient: It would know exactly 
which memory locations the CPU was 
going to access. It could free the slot in 
the cache that corresponds to the location 
that would not be reused for the longest 
time. When computer scientists talk 
about this ideal strategy, they give it the 
name OPT, for optimal. All evaluations 
of feasible strategies are based on this de- 


Table 2; The hit rates jor different cache configurations withthe 80386 
microprocessor. Line size is more important than associativity in determining 


performance for each cache size. 


Cache configuration 
Size Associalivity Line size 
(bytes) (bytes) 

1K Dweot-mapoed 4 
BK Direci mapped 4 
16K Direct-mapped 4 
32K Direct- mapped 4 
32K Two-way 4 
32K Diract-mapped 8 
| бак Direci- mapped 4 
бак Two-way 4 
бақ Four-way 4 
64k Direct-mapped B 
бақ Two-way 8 
128К Direct- mapped 4 
(28K TWO-Way 4 
128K Direct-mmapped 8 
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Cache performance 
Hitrate Performance ratio over 
(%) noncached DRAM 
41 0,91 
T3 1.28 
a! 1.39 
BE 1.38 
87 1.39 
51 1.41 
88 1,38 
89 140 
89 140 
92 142 
93 1.42 
BS 1.39 
89 1.40 
93 1 42 


sirable but unattainable goal. 

Inthe real world, several strategies are 
possible. The simplest, and perhaps the 
most obvious, is called random replace- 
ment (RAND). Jn this scheme, at ran- 
dom, the cache simply picks a location to 
replace. Its common for a system that 
uses this overly simple strategy to throw 
away useful data. 

More common in real-life systems is a 
strategy called least recently used, or 
LRU. Given the choice between several 
slots in cache memory, the cache logic 
picks the one that the CPU has read or 
written least recently. 

LRU turns out to be a much better re- 
placement strategy than RAND. Why? 
А good way to understand this is to ob- 
serve that if time were reversed, the least 
recently used location would become the 
one read again. In this kind of cache, 
each write incurs the same speed penalty 
аз à Cache miss, and the processor is 
slowed down accordingly—in other 
words, LRU would become ОРТ. Mow, 
eventhough we can't run time backward, 
we know by the locality principle that ac- 
cesses to a memory location tend to occur 
іл bunches. It's therefore a good bet that 
LRU will guess correctly about which lo- 
cations are to be used in the future. 


Updating Main Memory 

When the CPU writes to a memory loca- 
lion in а cached system, we need (0 make 
sure that both the cache and main mem- 
ory are updated. There are three com- 
monly used strategies for doing this: а 
write-through cache, a cache with posted 
writes, and а write-back cache. In a 
write-through cache, the simplest kind, 
cach CPU write goes both to main mem- 
ory and into the cache (so it wil! be avail- 
able if it is read again). In this kind of 
cache, each write incurs the same speed 
penalty as a cache miss, and the proces- 
sor is slowed down accordingly. 

Some or all of this delay can be elimi- 
nated if the cache implements posted 
writes. In a posted write, the data goes to 
cache memory right away, and the CPU 
"thinks" the write has compieted before 
the information actually reaches main 
memory. (The term posted comes from 
the same root as postage and post office, 
and it means somewhat the same thing. 
The cache circuitry tells the CPU thatthe 
write is complete once the data is on its 
way—in the mail, as it were—to main 
memory.) Execution continues, and the 
CPU doesn't wait unless it needs to ac- 
cess main memory soon thereafter. А 
separate-state machine— part of the 
memory circuit —comptetes the write 
cycle after the CPU has moved on. 


Even better results сап be obtained 
with a write-back cache. In this scheme, 
most CPU writes go solely to the cache. 
Main memory is updated only when the 
cached location has been written and is 
then replaced by the replacement strat- 
egy. A “dirty bit,” associated with each 
location in the cache, is used by the cache 
circuit to determine if main memory 
needs to be updated. The Everex Step 
PC-compatible computers were the first 
to implement a write-back cache, but 
others in the industry are likely to follow 
suit. 


Cache Coherence and Snooping 

It stands ta reason that, in order to work 
correctly, a cache must ensure that its 
copy of the data in main memory corre- 
sponds to the actual contents. This is 
called coherence. Coherence is easy 10 
achieve if the CPU is the only entity that 
can ever change the contents of memory. 
However, in systems with peripherals 
that perform direct memory access 
(ОМА), the cache needs to find out when 
à main memory location has been 
changed by something other than the 
CPU—a peripheral, for instance —so 
that it knows its copy might no longer be 
valid. 

By the same token, if a cache imple- 
ments posted writes or a write-back strat- 
еру, it must ensure that a DMA device 
gets the correct data rather than an obso- 
lete value from main memory. 

The process іп which a cache watches 
(o see how peripherals are accessing 
memory is called snooping. Ideally, 
snooping should be able to occur concur- 
rently with other cache operations. Vir- 
tually all cache controtlers—including 
the 82385—implement this function. 

In the 82385, а write-through cache, а 
DMA write to а main memory location 
invalidates the cache’s copy of the data іп 
that location. The write-back cache in the 
Everex Step computers operates even 
more efficiently. The cache controller 
actually accepts the data from the DMA 
device, keeping the cache data valid. 
Similarly, when a DMA device reads 
memory, Everex's cache can supply data 
directly to the device without delay. 


Internal Microprocessor Caches 

The Motorola 68030 and Texas Instru- 
ments TMS34010 microprocessors con- 
tain built-in caches. The Motorola chip 
has a 256-byte instruction cache and а 
256-Буге data cache, while the TI chip 
has only a 256-byte instruction cache. 
All chese caches are direct-mapped, and 
the instruction caches are loaded іп 
bursts of four 32-bit longwords (provid- 
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Table 3: How some high-performance 80386 machines imptement their 
caches. All but two use the Intel 82385 cache controller. 


Computer 


ALR FlexCache 20386 
ALR НехСасһе 25386 


Compaq 386/20, 25 
architecture) 
Del Syslem 310 


Everex Step 386/25 
bytes) 
IBM PS/2 Model 70 


ing an opportunity far the design to use 
nibble mode to fill the cache quickly). 
The Inte] 80386 does not have an internal 
cache, though it does attempt to prefetch 
instructions before it needs them. 

The speed contest in the microproces- 
sor world shows no sign of slacking off, 
and we will most likely see CPUs from 
Intel and virtually all other manufac- 
turers with on-chip caches. However, 
since real estate on microprocessor chips 
is extremely tight, these caches will not 
obviate the need for external caches. Іп 
fact, external caches will most likely 
need to be specially designed to effi- 
ciently handle requests from the on-chip 
cache controllers. 


Cache Problems 

While caches usually provide significant 
improvements in memory system perfor- 
mance, they sometimes fail to work as 
well as they should—most often because 
the basic assumption of locality is vio- 
lated. For instance, a simple linear 
search algorithm, which scans а large ex- 
panse of memory for a particular pat- 
tern, сап wipe out some or all of the use- 
Ful data in a cache. 

Multitasking systems may switch be- 
tween many contexts, each accessing a 
different set of code and data. One раг- 
ticular danger in multitasking systems is 
thrashing. Thrashing occurs when a 
cache location is reloaded repeatedly be- 
cause two or more processes happen to 
use memory locations that map to that 
slot. 

There's no foolproof way to avoid the 
problem of thrashing, though large 
caches and set-associative caches are less 
prone to thrashing than smaller and di- 
rect-mapped ones. However, even in the 
worst cases, there is likely to be some lo- 
cality of reference and hence some bene- 


Cache architeclure 


82385 cacha controller (32K bytes) 


Extended emulalion— proprietary hardware emulation of 
B23B5 cache controller with added leaures (64K bytes) 


82385 cache controller (32K bytes) апо concurrent ИО (Nex 
82385 cache controller (32K bytes)—20 MHz— and 
imericaved RAM 

Proprietary write-back direc mapped cache (64K to 256K. 


82385 cache controller {64K bytes) —25 МН2 


fit from the use of the cache. 

Intensive МО may also cause ineffi- 
cjencies in certain cache designs. The 
[nte! 82385, for instance, invalidates 
cache entries whenever DMA occurs to a 
location in the cache. Thus, МО орега- 
tions may flush the very locations that 
the CPU will shortly be accessing. The 
usual solution to this problem is to update 
the cache rather than to invalidate the 
entry. 

Finally, it's possible for code and data 
to compete for the same areas of the 
cache. Many systems avoid this by hav- 
ing two caches—one for code and one for 
data, As mentioned earlier, the Motorola 
68030 uses this scherne for its internal 
cache. 


Cache Results 

Despite a few potential pitfalls, caches 
have proven to be a highly effective 
means to maximize memory system per- 
formance. Once the exclusive province 
of mainf rame computers, caches are now 
an important part of most high-end de- 
signs (see table 3). We can expect that 
more and more designers will increase 
performance by putting a cache control- 
ler under the hood. B 
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Part 3 


TREES ’N KEYS 


ZOAM provides 
speedy, keyed-file 
access to those 
mega-databases 


“ve spent the last two articles de- 
scribing routines for the B-tree 
database system that [ dubbed 
ZSAM. But a pile of routines is just 
a pile of routines until you actually put 
them to some use; knowing how to 
search a B-tree for its inorder successor 
doesn't build a client database system. 

You can't just sit down at the keyboard 
and begin typing in raw data. First you 
have to take a serious look at how you're 
going to structure your database. This 
means you've got to ask yourself ques- 
tions like "What information do І really 
need to keep on file?" and “How do 1 
want to access the information? By ZIP 
code? By the customer's last name?" 
Once you've determined the structure of 
your database and how it's to be ac- 
cessed, you can then decide what your 
data files will look like, how many key 
files you'll need, and how the keys in the 
key files will be constructed. 

This month, I'll presenta couple of ex- 
amples of ZSAM database applications. 
Г show you how to pull together all the 
algorithms that I have described іп the 
last two columns into a working applica- 
tion. First, you'll want to read through 
the text box "The C Interface" on page 
292: it gives a detailed description of the 
ZSAM library functions. You'll need to 
refer to this text box throughout the rest 
of the article. 


Example Database 1: 

A Bibliography 

I thought of this first application some 
time ago, when I wanted a way to com- 
puterize BYTE's annual index. Most of 
all, I wanted to be able to rapidly locate 


ILLUSTRATION: PAUL FISCH © 1989 


кы] 
= 

“ 

ты 

2 

оты 
< 
== 
a 
= 
— 
> 
= 
= 
— z 
= 
a 
= 
>. 
= 
- 
ж 
= 


MS am да 


Tz asl, 


ү 00) 
n ng; 
eri: 


all BYTE articles on any particular topic. 
I didn't need the articie's entire text in 
the database— just its title, issue date, 
and page number. [ decidedthat it would 
also be nice to keep track of authors in 
case І needed to find out who had done 
articles on à topic. 

Figure ] is an outime of the database 
structure that I came up with. As you can 
see, the database consists of four key 
files and four data files: 


* The master key file (MASTER.KEY) 
consists of 7-byte-wide keys that point to 
а record іп MASTER.DAT. Records іп 
MASTER.DAT hold the titles of the 
BYTE articles and a key, constructed 
from the concatenation of the article's 
date (4 bytes, Y YMM format), its page 
number (2 bytes), and a counter (1 byte). 
This counter, also known as an enumera- 
tion byte, is a means of resolving the con- 
flict that would occur if two articles were 
to start on the same page and map to the 
same key in MASTER.KEY. 


For an example of using the counter 
byte, the first article encountered has a 
key like " YYMMPPO," and the second 
has a key like "Y YMMPP1." Each char- 
acter position represents a byte. Y YMM 
represents the ASCII numerals for year 
and month; any necessary zeros are pre- 
pended. PP represents the page number 
in 16-bit binary, with each byte swapped 
and the most significant byte first. The 
keys are therefore stored in the tree in as- 
cending page-number order. The last 
digit is a single binary byte representing 
decimal 0 to decimal 256. 

Building this key is only a little tricky. 
When youentera nev article in the data- 
base, the application program builds the 
key in the form "Y YMMPPO” and uses 
ZSAM functions to search for that key in 
the file. If ЗАМ doesn't find the key, 
the application program can insert the 
new key into the key file. But if ZSAM 
does find an existing duplicate key, the 
program must increment the counter byte 

continued 
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and repeat the search process with 
"Y Y MMPP 1," eventually arriving atan 
unused key. This becomes the new en- 
try's master key. 

* The keywords-to-article key file 
(KEY WORDS.KEY) consists of 16-byte 
keys for the BYTE index topics. Ап arti- 
cle like "Programming in Macintosh 
BASIC" would have the keywords Pro- 


Master key file 


[=== 


Topic-to-article key file 
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gramming, BASIC, Apple, and Macin- 
tosh associated with it in the KEY- 
WORDS.KEY file. Each (topic) key in 
KEY WORDS.KEY paints to a linked set 
of records in the data file called KEY- 
WORDS. DAT; each record in that record 
set contains a master key pointing to a 
record in the MASTER.DAT file. For 
example, the single key Apple might 


Title data Ме 


= Topic-to-arlicle data file 
= 


Article-to-author key Ше 


Date + page + O 


== Author-to-articla key file 
ІШЕГІ 


Article-to-author data file 


Date + page + О 


Date + раде + С 


Author-to-article data lile 


[ose om 3] [mre 


Author's name 


Author's name 


Figure 1: Database for а simple bibliographic reference system. Key files on the left 
provide access to the data files an the right. Articles апа associated authors can be 
referenced by issue date, topic, or author 's name. (The box character indicates the 
count byte; see the text for an explanation of its meaning.) 


Student name key file 


== 


Student SSN key lila 


[эе тя 


Student master dala file 


„| Last name, first name, 
middle initia! 
|J Acdress 
бос. sec. number 
Grade level 
Homeroom number 


Figure 2: This diagram represents a student-record database. Two key files 
reference the same data file, so a student "s information can be accessed by the 


student's name or Soctal security number. 
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point to a record set holding a dozen en- 
tries, and each entry holds a master key 
that points to the article’s title in 
MASTER. DAT. 

а The author-to-article key file (AUTH- 
ART.KEY) associates authors with arti- 
cles. Keys in the AUTHART.KEY file 
consist of the author's last name and first 
initial. Each key points to a record set in 
AUTHART.DAT that, as in the KEY- 
WORDS.DAT data file, holds a list of 
master keys ultimately pointing to the ap- 
propriate entries in MASTER.DAT. This 
file lets the user type in something like 
"Thompson, T" and receive a list of all 
articles penned by Tom Thompson. 

* Finally, the article-to-author key file 
(ARTAUTH.KEY) attaches. authors’ 
names to each article. Every key in 
ARTAUTH.KEY is a master key (same 
as in MASTKEY КЕТ), but now each 
key points to a data-record set (in ART- 
AUTH.DAT) that is the list of the full 
names of the authors of the article (20 
bytes are allotted for each author name). 


Here are a couple of examples to help 
you understand how the application han- 
dies the database when you want to re- 
trieve information. 


* You select Apple as a topic. The pro- 
Bram searches the KEYWORDS.KEY 
file and reads the first of the set of Apple 
records in KEY WORDS.DAT. This 
record is a master key, The program uses 
this key to search the MASTER.KEY 
file, receiving the title of the article from 
MASTER.REC. It displays the title. 
Now, using that same master key to 
search ARTAUTH.KEY, the application 
can retrieve the authors' names from 
ARTAUTH.DAT and display them. 
* You remember the last name of the au- 
thor of a particularly interesting article. 
The name is Williams, but you can't re- 
member his or her first name or initial. 
The application program will use the 
partial key Williams (padded with nulls) 
to search the AUTHART.KEY file. This 
search will yield a key-not-found error, 
so the program performs a seek-next-key 
operation (ZSAM’s READNKR( } func- 
tion), which locates the first key of the 
form WILLIAMSxxxx and returns the 
record holding the master key. The appli- 
cation program uses the master key to re- 
trieve the article tile from MASTER 
.KEY/MASTER.DAT files, Finally, the 
program uses the master key with ART- 
AUTH.KEY and ARTAUTH. DAT to re- 
trieve the names of the article's authors 
so that you can see if the Williams you 
found 16 the one that vou remember. 
continued 
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If you indicate that it’s not the right 
Williams, the program will use READ- 
МКЕ() in AUTHART.KEY to see if 
there are other authors with the same 
partial key, repeating the whole process. 
[fitisthe right Williams and you indicate 
that you want to see other articles he’s 
done, the program will use the read-next- 
data-record function (READNDR( )) in 
ARTAUTH. DAT to retrieve the next arti- 
cle's master key from the record set. 


Example Database 2: 
Multiple Indexes 
One feature not shown in the example 
above is ZSAM's ability to associate 
multiple key files with a single data file 
50 that you can access a record by more 
than one route. Examine the database di- 
agrammed in figure 2. This is a portion 
of а student-record-keeping system. Іп 
most cases, you're happy to access the 
student's data by last name. Let's say 
thal а report comes in from a parent that 
her son is ill and will not be in school for 
the week. The secretary asks for the 
child's name, calls up the student's in- 
formation, and makes an entry in the stu- 
dent'5 records about the lost week. 
However, there are times when it is 
more convenient to access a student's in- 
formation using social security number 
as the key. (At the university [ attended, 
all grade reporting was done using social 
security numbers as the student identifi- 
cation number.) As you can see in figure 
2, twokey files point to a single data file, 
and a student's master information is ac- 
cessible via either the student's name or 
social security number. How can you 
build such a structure using ZSAM? 
When you add a new student's infor- 
mation to the database, the program 
should use 


ZCREATKR(KFNUM,DFNUM, 
KEY,REC) 


with KFNUM set to SNAME.KEY and 
DFNUM set to SMASTER.DAT. (KEY 
points to a string holding the student's 
last name and first initial, and REC 
points ta the student's master record 
data.) This adds the student's name key 
to SNAME.KEY, creates the master 
record іп SMASTER.DAT, and asso- 
cjates the key with the record. Next, the 
program should са!) 


ZINSERTK(KFNUM,DFNUM,KEY) 


with KFNUM set to SSN.KEY and 
DFNUM set as above. Now, however, 
KEY points to a string holding the stu- 
dent's social security number. ZIN- 


SERTK( ) assumes that DFNUM 's inter- 
па! pointer has been set to some valid 
record (in this case, the student's master 
data), to which the routine associates the 
new key. No new record is created; ZIN- 
SERTK( ) merely fills inthedata pointer 
portion of the new key with the number 
of the current record in DFNUM. The 
result is that both the social security 
number key (in SSN.KEY) and the last 
name key (in SNAME.KEY) point to the 
master data record (in SMASTER.DAT). 

Perhaps you're wondering how a dele- 
tion operation would work on such a two- 
key one-record arrangement. Lets as- 


SAM 
can associate multiple 
key files with 
a single data file. 
EE 


sume a student leaves the school and you 
want to remove that student's records 
from the database. The program should 
first call: 


ZDELETEKR(KFNUM,DFNUM, 
KEY); 


with K FNUM setto SNAME.KEY's file 
number and DFNUM set to SMASTER. 
DAT's number. KEY wouid point to a 
string holding the student's last-name 
key. This deletes the name key and the 
master record. Then, it should call 


ZDELETEK(KFNUM,KEY); 


with KFNUM set to SSN.KEY and KEY 
pointing to a string holding the student's 
social security number. This deletes the 
social security number key. As in ZIN- 
SERTK( ), no data file is involved. 

AS a programmer, you can use the 
multiple-key-files technique to build 
very complex databases. In a client data- 
base, clients’ data can be accessed by 
name, social security number, or 
driver's license number. If you want to 
be able to access all clients in а particular 
city, county, or ZIP code area, you can 
use the count byte technique as іп the 
MASTER.KEY file in the bibliographic 
example to allow a single ZIP-code key 
to point to a list of client names. 

continued 
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SAM is a B-tree file management 

system written in 8088 assembly 
language and interfaced to Borland's 
Turbo C (although it shouldn't be diffi- 
Cult to attach it to other C compilers—or 
other high-level languages, for that 
matter). 

ZSAM provides all the routines I've 
described in this series of articles. I've 
also thrown in some additional C code 
for creating, opening, and closing 
ZSAM files. 

You call ZSAM routines via C func- 
tions, which in turn call the assembly 
language library. I think it's worth 
pointing out that the assembly language 
library does not perform file 170 direct- 
ly. Since file I/O is already provided іп 
the C run-time library, I've written the 
ZSAM assembly language routines so 
that they turn around and call C library 
functions to perform file reads and 
writes, The result is C functions calling 
assembly language functions calling C 
library functions. 

Here is a list of the routines provided 
by the ZSAM interface code: 


ZOPENK( FNAME, KFNUM) 

char *FNAME; 

unsigned int KFNUM; 

Opens key file FNAME and associates 
it with number KFNUM. ZOPENK( ) 
creates a node buffer and allocates 
space for the key file's header informa- 
tion. When you write a program that 
uses ZSAM, you define two constants; 
one indicates the maximum number of 
key files that you can open simulta- 
neously, and the other indicates the 
maximum number of data files that you 
can open simuitancously. These con- 
Stants serve to define the size of arrays 
of pointers to the key- and data-file 
header information. КЕМИМ is actu- 
ally an index into the arrays; think of 
KFNUM as a file handle. 


ZCLOSEK(DFNUM) 

unsigned int DFNUM; 

Closes the key file associated with 
КЕМИМ. ZCLOSEK( ) updates the 
key file's header information. Thus, 
you must call ZCLOSEK( ) for any 


Finally, since ZSAM permits keys of 
up to 64 bytes, you can do hierarchical 
sorting. Say you're building an account- 
ing system and you'd like to be able to 
generate a report showing transactions 


292 BYTE: MARCH 1989 


HANDS ON 
SOME ASSEMBLY REQUIRED 


The C Interface 


open key files before terminating your 
program. Remember, the header infor- 
mation includes data like the file’s root 
sector. [f you've opened a key file and 
added keys that have caused the B-tree 
to grow, you have to update the header 
information before you close the file, or 
the identity of the new root sector will 
be lost. 


ZOPEND ( FNAME ,DFNUM) 

char *FNAME; 

unsigned int DPNUM; 

This routine 15 the data-file counterpart 
to ZOPENK( ). The data file FNAME 
is opened and associated with DFNUM. 
ZOPENDY ) creates a data-record buf- 
fer and allocates space for the data file's 
header information. 


int ZCLOSED(DFNUM) 

unsigned int DFNUM; 

Closes data file DFNUM. As with 
ZCLOSEK( ), any data file that you 
have opened using ZOPEND( } must be 
clased with ZCLOSED( ) before your 
program terminates. 


int ZREWINDK(XFNUM) 
unsigned int KFNUM; 
Rewinds key file КРЕМОМ. 


int ZREADKR( KFNUM, DFNUM, KEY , REC) 
unsigned int KFNUM,DFNUM; 

char XKEY , *REC; 

Read keyed record. KEY is a pointer to 
а character string containing the target 
key. If the target is found in file 
KFNUM, the data pointer associated 
with that key is assumed to point to a 
data record in DFNUM. ZREADKR( ) 
readsthatdata record and copies its con- 
tents into the character array that REC 
points to. (This routine uses the algo- 
rithm described in SEEK KEY.) 


int ZREADNKR(KFNUM,DFNUM, 
KEY , REC) 

unsigned int KFNUM,DFNUM; 

char *KEY, *REC; 

Read next keyed record. This routine 
positions the internal pointers of file 
КЕМИМ to the current key's inorder 
successor (which becomes the new cur- 


sarted first by account number and next 
by date. You just create a key file whose 
keys are composed of the account num- 
ber with the transaction date appended 
and a final count byte (or word) tacked 


rent key). The new current key is copied 
into the character array that KEY points 
to, and its associated data record (from 
DFNUM) is copied into the character 
array that REC points to. If DFNUM is 
a complex file, ZREADNKR( ) returns 
the head of the record set and leaves the 
data file's internal pointers set to the 
head record. (This uses the algorithm 
described in SEEK NEXT. KEY .) 


int ZREADNDR ( DFNUM , REC) 

unsigned int DFNUM; 

char *REC; 

Read next data record. DFNUM must 
be a complex data file. DFNUM’s inter- 
nal pointers are moved to the next 
record (in the current record set); this 
record is copied into the character array 
that REC points to. (This uses the algo- 
rithm described in READ. NEXT. 
RECORD.) 


int ZCREATKR( KFNUM, DFNUM, 
KEY,REC) 

unsigned int KFNUM,DFNUM; 

char *KEY, «НЕС; 

Create keyed record. The key string 

that's pointed to by KEY is added to 

KFNUM. REC points to a character 

array that holds the record to be associ- 

ated with KEY. RE(C's contents are 

added to DFNUM, and a data pointer to 

this new record is attached to the new 

key in KFNUM. (This uses the algo- 

rithm described in CREATE. KF Y.) 


int ZINSERTK( KFNUM, DFNUM, KEY) 
unsigned int KFNUM,DFNUM; 

char *KEY; 

Insert a new key. This routine operates 
similarly to ZCREATEKR(), but it 
does not create a new data record. KEY 
points to a key string, which is added to 
KFNUM. A data pointer to the current 
record in DFNUM is attached to the 
new key. If DFNUM is a complex data 
file, then the data pointer identifies the 
head record of the current record set. 


int ZWRITEDR( DFNUM, REC) 

unsigned int DFNUM; 

char *НЕС; 

Write data record. The contents of the 


on the end to make each key unique. 
Using the READNKR{ ) function, you 
сап step through the file, accessing the 
transactions in the desired order. [f you 
want the transactions in date order, you 
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current data record in DFNUM are 
over written by the character string that 
REC points to. 


int ZAPPENDDR(DFNUM , REC) 

unsigned int DFNUM; 

char *REC; 

Append data record. À new record is 
created in DFNUM and is loaded with 
the character string that REC points to. 
This new record is appended to the cur- 
rent record set in DFNUM and becomes 
the new current record. (This routine 
uses the algorithm that was described in 
APPEND RECORD.) 


int ZDELKR(XFNUM, DFNUM, KEY) 
unsigned int KFNUM,DFNUM; 

char *KEY; 

Delete keyed record. Key file KFNUM 
is searched for KEY; if found, that key 
қ deleted from the file, and its associ- 
ated data record is then deleted from 
DFNUM. If DFNUM is a complex data 
file, the entire record set that KEY 
points to is deleted. (This routine uses 
the algorithm described іп DELETE. 
KEY.) 


int ZDELK(KFNUM, KEY) 

unsigned int KFNUM; 

char *KEY; 

Delete key. The key file KFNUM ts 
searched for KE Y; И found, that key is 
deleted, Any data record associated 
with KEY is unaffected, 


int ZDELD(DFNUM) 

unsigned int DFNUM; 

Delete data record. Data file DFNUM 
mustbe a complex data file. The current 
record is deleted from the current 
record set. (This uses the algorithm de- 
scribed in DELETE. RECORD.) 


int ZREWINDD( DFNUM) 

unsigned int DFNUM. 

Rewind data record set. Data file 
DFNUM must be a complex data file. 
The current record set is rewound so a 
subsequent call to ZREADNDR( ) will 
return the set's head record. (This rou- 
line uses the algorithm described m 
REWIND. SET.) 


construct another key file (pointing 10 
the same data) with keys made up of 
DATE + ACCOUNT NUMBER + 
COUNT BYTE. Your only real limit 15 
the amount of space on your hard disk. 


End of File 

As extensive as ZSAM is, 1% not the 
final word in a database management 
system. For one thing, it doesn't begin to 
address relational operations on the dala- 
base; those are functions you'd have to 
add on top of the ZSAM routines. (You 
can do that while you're adding a Struc- 
tured Query Language front end, right?) 
Some of the more reasonable additions 10 
ZSAM might include the following: 


* Multiple indexes per key file. Each 
record in a key file is 512 bytes long. The 
header information is placed on the first 
sector of the file (offset 0), but since this 
information takes up only a small por- 
tion of the entire sector, there's ample 
room for more header information. The 
information for a given index would be 
located at a fixed offset within the first 
sector. So, if you had a data file that was 
keyed by date, client number, and ZIP 
code, instead of having to open three 
files to get at all the indexes, you could 
keep them all in опе key file. And since 
all key nodes are the same length, the in- 
dexes could share a common available- 
(or-reuse 1194. 

* Allowing multiple records per key. 
This involves moving the functions for 
appending an enumeration byte (or word) 
inta the ZSAM routines rather than hav- 
ing to manipulate the byte separately, as 
in the bibliography example. For a key 
file that allows multipie instances of the 
same key, simply expand the key length 
to account for the enumeration quantity. 
(Expanding it by ! byte would allow for 
256 copies of the same key in the file; ex- 
panding it by 2 bytes would allow for 
65,536 instances of the same key.) Add- 
ing a replicate key would involve scan- 
ning through the existing keys until you 
located the first available value for the 
enumeration quantity. А 

* Tighter coupling between the key and 
data files. The header information of 
each key file could also include which 
data file it was associated with, and what 
portions of a data record are put together 
(and how) to create the key. For exam- 
ple, the key file holding social security 
numbers in the student database would 
contain header information that would 
say (translated to English): “Keys in this 
key file are composed of the character 
string starting at offset 25 within each 
data record." Offset 25, of course, is 
where the student's social security num- 
ber is stored. 

Thisarrangement has an added benef it 
of safety. If the key file gets clobbered, 
but the header information and data file 
remain intact, a programcan recreate the 


index by simply scanning through the 
data file and reinserting the kevs into the 
index. And speaking of safety... 
= Safety features. When the key file be- 
Eins lo grow, il becomes more sensitive 
ta corruption. Not that the failure rate 
goes up; it's just that the amount of infor- 
mation you stand to lose gets larger and 
larger. Some B-tree file management 
systems open a temporary file when an 
update is about to take place (like an in- 
sertion or deletion). Then, for each sec- 
tor that the routine is about to modify in 
the B-tree, it first writes an unaltered 
copy of the sector into the lemporary 
file. The temporary file is erased (or 
overwritten) only after the entire update 
has been completed successfully. So, if 
there's a system crash in the middle of 
the update that would otherwise leave the 
file damaged, you can restore the file to 
Its state prior to the update by retrieving 
the sectors saved in the temporary file. 
In humongous key files, where a 
power failure might spell the loss of a 
multimegabyte database, the added time 
required to write the records into the 
temporary file can be significantly less 
than that needed to rebuild the database. 
* Variable-length keys. These have the 
advantage of letting you pack more keys 
on а key node. You'll have to precede 
each key with a key count. Determining 
whether the number of entries has ex- 
ceeded a node'scapaciLy becomes a little 
tricky; nevertheless, all the algorithms 
that Гуе presented in this column remain 
largely unchanged. 


Next Month 

ГИ take another look at floating-point 
operations; this time, ГІП present à 
binary-coded decimal floating-point 
package. 


Author's nate: The complete ZSAM 
package is available on BIX as the file 
ZSAM .ARC. it is also available in à vari- 
ety of orher formats. See page 3 for de- 
tails. T he listings contain the source code 
for the assembly language routines and 
Ihe C interface code. They also contain 
the programs that 1 used in the bibliogra- 
phy example, plus some sample data. m 


Rick Grehan is the director of the BYTE 
Lab. He has a BS in physics and applied 
mathematics and an MS in computer 
science/mathematics from Memphis 
Stare University, Не сап be reached on 
BIX as “псков.” 

Your questions and comments are wel- 
come. Write to; Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03454. 
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Includes 
software іс make tables, DIF or АЗС! $65 sach, MS- 
DOS req CO-ROM publisning sevices aaao 

Hopkins Technolo 
421 Hazel Lane, Hopkins, MN 3 
(612) 831-9376 CIS. 74017,64 


CROSS ASSEMBLERS 


CROSS ASSEMBLERS 
Universal Linker, Librarian 
Targets for 36 Mic 


| Hosts: POMS DOS, micro VAX, МАХ 00 


Developed and supported at: 
ЕМЕНТЕС, INC. 


BOX 1312, Lansdale, РА 19448 
215-362-0966 MCIVISA 


Inquiry 596. 


Professional Series 
PssudoCode releases Пя PseudoSsm professional 
Series 04 crocs assambters, Most popular processors. 
Macros, Conditional Assembly, and Include Files. Yir- 
tually unlimited sire For IBM PC's, ME-DOS 20 or 
greater, Wih manual for $5000. (MI ras, 494 tax). — 
ping $5, Canada $10, Foreign $35. Visa/MC. 
Ihauires YWetconmse). 


KORE Inc. 


ВЮ Patterson, Caledonia, MI 49218 E10- 791.8333 
30 Day satisfaction guaranteed or purchase pros naf unde 


FANTASTIC SIMULATORS 


For tha 8048, 8051, BOBO, 8065. & 250 familles. Full function 


We support ihe 9048 80951 908070085, 9006 & 280 families. 
Jus! £75 éach. 


Lear Com Compan 
2440 King бл. гта 208 Чакона. CO 
303-232-2226 


Inquiry 598. 


6BOXO Cross Assemblers 
Но газға Ques БІЗ Cee, 
mium Ad vorponm w рада D 22 char інен, 
жолағы bet Ou, porter] Фичи ініден, ES novo arcent, ры 
тағаны Бас Ағысты DHARR 2. на reg аузын inchs 8 Шағала” 
5 лық Cet ete типін Or ee ig ee Шыл Jc CTI SEDIT 
hinian par tfi уе 254 (ҚУ? К. & Ғы” (ЖА 


RAVEN Computer Systems 


Gen 12118, 5: Faut Мі A 610-0343 


Inquiry 587, Inquiry 593. Inquiry 599. 


қ CAD/CAM COMMUNICATIONS 


Р-С-В ARTWORK MADE EASY! 
Create and Revise Printed-Circult Artwork 


PC-COMM: A SERIAL DATA 
COMMUNICATIONS ANALY ZER 


6800-Family Development Software 
Our C Compilers lor the 6800, 5801, 6809, & 


оп your IBM or Compalible Displays bidirectional RS-232 dara traffic. Logs date 1 88HC11 feature a complete implementation (ех: 
Пр & Sip (гу disk manitonng ai W.2K bau бсан evurs and cluding bt fields) o! С as described by КАН and 
"CON mM RS-232 ae ne em а! талығы ем атала code than other ее рек 
compatibles Tansters ry M baud sembiers leale macros а condigna 
р БЕН ос ории РС, уер, 003 РС-СОММ $165 Cable option $65 S/H 55 assembly. Linker А Terminal Emulator inetudead. 
CBoards Santa Rosa Software кейек Corporation 
2110 14th Ava South, Birmingham, AL 35205 90 Alden Ave. Flóhnan Park, СА 94928 1801 South St., Lafayette, ІМ 47904 
205) 913-1122 707-664-8440 (800) 742-6809 or (317) 742-8428 
Inquiry 588, nquiry 594, Inquiry 600. 


COMPUTER INSURANCE 


DATA CONVERSION 


P-CAD MOUSE 
A quality mouse $08: Ю run with the P-CAD sofi- 
ware. It requires ono COM Port for the con- 
nection. No external secuily device is пеесес any more. 
te hardware and documentation for 5575 Call 


or write lor more miormation. Three years warranty. 
Chacks COD, VISA, MC accepted. 
UNITEK SYSTEM 
$228 Vancouver Drive, Gactamento, СА 95826 
(910) 962-6075 
P-CAD trademark al Personal CAD System, inc. 


Inquiry 589. 


INSURES YOUR COMPUTER 
SAFEWARE provides [ull replacement of hardware, 
media and purchased software. As Wile 85 $39 а 
year provides comprehensive coverage. Blanket 
coverage: no №1 of equipment needed. One сай 


doas н all. Call 8 am-10 pm ET. (ба! 9 to 5) 


TOLL FREE 1-800-848-3469 
(Local 614-262-0559) 
SAFEWARE, The Insurance Agency Inc. 


Inquiry 595. 


MEDIA CONVERSION/DATA TRANSLATION 
Мом than ши а stc gh dump ог ASCH transi! 
Word Processing, Семе, as Sprapdahest dein on Disks 
nr Тараа iranaíarred directly inte applications running nn 


Malntrameg, Minis, Micros, Dedicated Word Processors, 
Typaustiers, and Electronic Publishing systems. 
ВЫ Р5/2 & Macintosh supperied 
81 jn Өш itangintion Indostryl 
CompuData Translators, Inc. 
3325 Wiwe Bid. Suke 1202 Los Angeles, СА 9001) 


213) 387-4477 1-800-825-8251 


Inquiry 601. 


МАКСН 1985 + BYTE 295 


THE BUYER’S MART 


DATABASE MGMT SYSTEMS 


DISASSEMBLERS 


DATA/DISK CONVERSION - 


FREE TRIAL dBASE lil CLONE! 


“Топ! isa programmable cela 

mado i& а fancier and more asa — сі үе 
&sssiant modo .. Ton = 31152 том deal lor fhoza who 
ман be glad fo hewa в gBASE t PLUS ciom” 


= PC MAGAZINE Жа А - 


si on 1 Computer Solutions 
Finchwood Or, Tumbi, CT 0661! 3-47-0914 
GOBASE W is a trademark of a 


Inquiry 602. 


query dBASE IV data in OS/2 
don! waste MER lor в huge program to load up 
C>SELECT + FROM DATABASE 
“ЖЕ Бет сол cmd ӘЛЕ te 8 № database В index 
mode vention, тайзан 


05/2 $38 both $58. « $3 


YSC Tech — (416) 733-0228 
47 Protea Gardens, Wiiowdata, ON MK 2W 5, CANADA 
CEASE fV m wadentyk of Азот Шыр 


Inquiry 603. 


DATA/DISK CONVERSION 


QUALITY CONVERSIONS 
Nine Track Tape 
2,000 plus Disk Conversions 
Optical Scanning 


tat Aun Computer Services inc. 
1284 Grosdway, Suite 508, New York, NY 10901 
(212) 779-0000 


Inquiry 604, 


Get the Expertise You Need! 


Disk/Disk * Tape/Disk » OCR 
Over 1,000 formats! Зиг. 5%. or B Inch disks: 9 track 
mag (аре; Ж) МЕ Bernoulli cartridge Data base and 
word orocessor translation Specialists іп Govern 
тең! Securty Gata, Сэ! lor гез consultalian 
Computer Conversions, Inc. 
PSEC ася Min. Hii, Ste Ј Бап Diego, СА 92128 


(519) 693-1697 
Inquiry 605. 


DISK CONVERSIONS 


| Mediatranster to or frome ІВМ, Xerox, DEC, Wang, 
Lanier, CPT, Micom, №, CT. also WP, WS, 
MS/WRO, DW4, MM, Sarma, DEC DX, MAS 11, 
Xerox-Wiltgr, ASCII 
FREE TEST CONVERSION 
CONVERSION SPECIALISTS 
531 Main St, біз. 835, Et Segundo, СА 90245 
| (213) 545-5551 (213) 322-5319 


Inquiry 606. 


DISK & TAPE CONVERSIONS 
AUTOMATICALLY 
SAVE TIME AND MONEY 
Over 1000 formats tram Mini, Micro Mainframe, Ward Pro 
єн, & Typesetturs 
TAPE Сопи зит» аз low as $2300 MB 
DISK Conversions as low вз 575 OO per Disk 
Сай or write 1OCAY tor б cost вам qunan 
CREATIVE DATA SERVICES 
T210 W Latimer Ave., Campball, CA 95008 
(408) 856-5080 


Inquiry 607. 
396 BYTE - MARCH 1989 


DISK INTERCHANGE 


SERVICE COMPANY 
DISC ipacialzes in qu. (бөз between incom- 
formats, and between 


(Жек вла rack apa 


« Shack Tape (800. 1600 and 6250 BPI) 
а МОС, СРМ, UNIX, DOS, PRODOS, ТСХ +, AEN 
2 Park Drive = Weatlord, МА 01888 


(808) 682-0050 
Inquiry 608. 


THE #1 CHOICE 


іп disk & tape conversion 
for many leading corporations, governman] agencies, 
Бин ferns, amd companies in every Indusiry—f«ond-«icde. 
Free tas! е Satiefaction gusranieed 
Сай тпа heipíu conversion experts. 


Graphics Unlimited Inc. 
3000 Second 51. Morth, Minneapolis, MN $54" 
(612) 588-7571 


Inquiry 609. 


IBM PC «tom HP 


ғат CON 
IOM PC Io HP File Сару афс IGN PCs, PS2, oom- 
palities іс read, write с writen by Howlett Packard 
Series 70, Әй, 200, 300, 1000, 9000 %, We offer custom 
work using out file сору Шї@! ав an d program transistors 
Сай for estimate catalog. data sheet 

Oswego Software 312/554-3567 
507 North Adama Ві. Fax 312/554-3573 
Oswego, lilmois 60543 Telex 858-757 


Inquiry 610. 


CONVERSION SERVICES 
Convert any 9 track fic lape to or irom over 
1000 formats including 305, 544^ 87 disk formats & 
würd processors. Disk 10 disk conversons also 
avaliable Сай for more inta. Introducing OCR Scan- 
ning Sertas 

Pivar Computing Services, Inc. 

165 Arlington Hgts, Rd , Dept. В 

Buffalo Grove, IL 60089 (312) 459-6010 


Inquiry 611. 
DEMOS/TUTORIALS. 


LEAHN THE ABC'S OF 1-2-3 
LEADING EDGE'S New Sattvision VCR Training AC- 
CELERATES learning LOTUS 12-3. You get 84-min 
Videotape, workbook and practice disk. Now you're up- 
lo-spe&d on Ісік 1-2-3. Jusi $29.55 + 250 РЕН 
ORDER NOW. Money back И nor dalighied. All major 
creda cards. CALL NOW. 

LIFE DYNAMICS 
6050 Peachtree Pkwy., ғ2%0-228 Norckoss, GA 3007) 
(600) 548.5508 M-F 10-6 
(800) 548-5782 ExL 12 ANYTIME 


Inquiry 612. 


INSTANT REPLAY Ш 
Budd Demos, Songs, Proiotypes, Presentations, Music. 
Timed Keyboard Macros and Manu Sysiema Includes 
Screen Maker Мертон "Time Editor, Program Memoium, 
and Агитаюх Мәсі? Great Fires! Smpiy Іле BEST Nol 
сору protected No royales 60 day важылюа money 
back дым (BM and Compalb 5149 95 US Сп Ord 
Demo Гин 5500 


NOSTRADAMUS, INC. 
PO Box 8252 
Sall Lake Gry, Ulah 8408 (801) 487-9662 


Inquiry 613. 


SOF T-X-PLORE 

Seo "BYTE's May ‘ВВ sue ра. 787 Disassemble 500 
kh (^) progam at $0.000/min. (7) in any Гао, ROMIRAM 
mamory up to 80386 insiruction set (7). SOFT-X- plora: 
* (в Ку MSDOS 20+ systema 
+ uses 20 algorithms and seven passes (9 
* onty $12995 pus S&H w/30 day guarantee. 

To оған сай (E00) 446-4656 ax into (203) 560-0126 

| кәй: — RISWANTEK INC, 

178 Brookside Ad, Newington CT 0511 

* рші кап ihg галы MIC/VISA arcepind 


Inquiry 614. 
DISK COMPATIBILITY 


IBM PC's USE Mac DISKS 
MotchMaker iets you plug any Macintosh exier | 
nal lloppy drive into an IBM PC, Hall size card and. | 
software lets you copy toffrom, view directory, in- 
itialize, or delete fies on the Mac diskette. Works 
with PCs, XTs, Als, and compatibles. The вазу way 
ю Move information’ 

$145.00 Visa/MCICODIChk. 


Micro Solutions Computer Products 
132 № Linpcoin Hey, Секе IL 6015 Bil? 56-341 


Inquiry 615, 
DISK DRIVES 


PS/2 DRIVES FOR PC's AT's 
CompaliKil/PC. ,....... Miei $279 
CompatiGuAT .. „каш .. 329 

В-і lappy coniroiters—no problem. 
multipla drives and formats, Lets your 
computer use [BM Р5/2 1.4M diskettes pius move! 

Сап for further information or ro place an order 

VISA/MCICOD/CHECK 


Micro Solutions Computer Products 


1X3? W Плес Hey. Dei. IL 60119 pt5/756-)4M 
Inquiry 616. 


DISK DUPLICATION 


SOFTWARE PRODUCTION 


Ф Dish dupicalian : ee E 
№ All fommats 


ә EVERLOCK гору М Ful meni ^ 
protection е 48-hour бена y 
e Label/sieove printing œ Consultation $ 


€ el вы guidance 


Star-Byte, Inc. 
2880 Bergey АС. Назен, РА 19440 
215-897-2470 866-243-1515 | 


Inquiry 817. 
DUPLICATION SERVICES 


SOFTWARE DUPLICATION 
“Әге SI pg * Technical Ша ре 
* Custom kaging * тар hara 
= Copy Protection = Turnaround 
* Compelilme Pricing 
SATISFACTION GUARANTEED 
800-222-0490 NJ 201-462-7628 
MEQGASo!T 


PO Ses 70, Ғғ, М 0728 See cor act on page X. 
Inquiry 618. 


ELECTRONIC PROJECTS 


BUILD TALKING ROBOTI 
— Build BEATS the Basie Educabinal Robot Trainer 
=æ Feathered in BYTE Apol A May 6? 

— Even a child cen program (his talking Босс, buit 


waicomed 
=- For heih Inlormaton write 1] 
Сосо Dist. 
Sune 606, 11465 НағымаҘ SL, Vancouver, ӨС Canada МБЕ W) 
МБА onha ony 804-597-0595 


inquiry 619. 


| ENTERTAINMENT 


+ + * EGA Chess я ж * 
* “Challenging”... “Relentless”. —PC Mag 
* Fully Animated High Resotution Graphics 
* Solves Mate М 7 On Screen Clock 
a Huge Opening Baok. . Select Level 


ь SaveRestart/Print Your Own Games 
* Requires 256K ЕСАЛУСА 5.25" disk 
* $3495 ($5.00 lor Demo} 
CUBE Microsystems 
РО) Box 26063, Ovevtand Park, KS 66225 
(813) 643-6747 VIBA/MC 


Inquiry 621. 


NEMESIS" Go Master? 
Go.agame of strategic elegance, has bean à way of 
tite in the Onent lor over (our thousand years. Many con- 
skier Go to be the secret of the business- 
man's success. ‘While chess is a game of wa, Go is 
а game of my ket shara Presiden of Nikko Hotels] 


“A you are interested in Ga, buy this program" 
Game of ihe Monin 4 Pounelle BYTE 7/87 
| Toyogo, ПС. The Leader in Computer Go. 
76 белого St. #34, Lapongton, МА (2172, (677) 861-0488 


Inquiry 622. 


Sho ‘nuff good software 
ри yo eyes ‘pun a Ше ole piace o assembly code, 
sein hows powerful easy 1 be ta tie yo mind 
5. Sas wise ale Uncle Remus hissell has eat 
тек a pile o IBM code pus fo yo ta seo. nee 
be а scribbha GAMES on à scrap o paper. en bea 
main da simples’ purchase order " = whole wide 
world 'n a check [о three smackers 


ZIP FAST вох 12238 Lexington, КҮ 40581-2238 
Ап extry buck shrinking da disk ta 35 inches. 
A fancihed printed book be 18 о dem der dollars 
Don’ игом! yo ever lovin return addrass. 


Inquiry 623. 


YOUR SALES MESSAGE 


about Ве special computer product or service 
that you provide belongs in print 


THE BUYER'S MART 


can help you reach compuler professionals and 
produce valuable inquiries lor your company! 
Call Grian Higgins for more information 


603-924-3754 


COMPLETE FAX $295 


(ир. М FAX capability tor your РС. Виа aperabon. w/pop 
up "hot key” lor deect Гахғчҙ from most appkcatons. Sched 
uledibroadcas transmision, auin redat. Optional BEOU bps, 
whee ти, more! 2 ye warranty from The Complere PC. Free | 
214 бау м shipping 


R. Gile Electronics 
358 бо Mam 51, Ste. #36 
Orange, CA 92668 
To order, сай (800) 527-4453 or (714) 634-3353 24 he, 
Far inio, рей FAX (714) 634-1644 


Inquiry 624. 


FLOW CHARTS 


Flowchart/State Diagram for Engineers 
Draw Reucharts or state diagrams with this MacDraw bike pre 
gram on your IBM PCAAUPS2 or compabble. Al loschi gpm- 
bois wọ prebuit and can Бе sireiched із any size, Add your 
own symbols to the symbol ibrary, Eliipses, curves with end- 
ing arrowheads, cutipasia, entarge/reduce. drag, room out, 


unde ас. Oulpul bo moet printers, plotters, dnd deskiog 
publizhing software Сотеітін with Logtech Mouse tor 
| See our larger ad every oihor month. 


Daytron Electronics Inc. 
610 5 Sherman #104, Пеқы бек TX 75001 214-063-2117 


Inguiry 625. 


THE BUYER’S MART 


FLOW CHARTS 


FLOW CHARTING 1+ HELPS YOu! 
Precise Помста 15 1844 кі simple wilh Flow Charting 
N+ . Draw. edil and print perfect charts; bold and normal fonts, 
25 shapes — 95 лген las) entry ol arrows, bypasses А con 
nactorg, Fast ным! Ling; shrink scroon displays 200-column 
chart; 40 column edit screen jor delai work, much more 


PATTON & PATTON 
81 Gear Oaks Blvd. San Јове, СА 95719 
1-800-525-0082 Ext. 42 (Ouiside СА) 
408-629-5376 Ext. 42 (САЛАГ) 


Inquiry 626. 


WINDOWS FLOWCHARTER $79 
RFFLaw isa drawing tool ed specifically lor 
flowcharts. Easy to learn, easy lọ use. 75 shapes 
automalically adjust in size. Move, copy, оғ delete 
groups of objects. 7 levols of zoom. Use mouse or 
keyboard. On-line uset's manual. Supports Win- 
dows printers, plotters, and lonts. $5 trial disc. 
RFFlow requires Microsoft® dows. 


RFF ELECTRONICS 
1053 Banyan Court, loveland. CO 80538 
(303) 663-5767 


Inquiry 627. 


STRUCTURED FLOW CHART 
NSChart creates Nassi-Shneiderman (structured) 
licwcharts {rom а simple POL. rds dafin 
structüres &tex! strings appear in tha chart. Easy 
lo create, even easier to tevisel Аютас chart siz- 
ing, text centering. Translators from many 
languages available. For Mac and IBM PC. 


SILTRONIX, INC. тн 


PO Box 82544, San Diego, С 
1-800-637-4888 


Inquiry 628. 
GRAPHICS 


AMAZING GRAPHICS MADE SIMPLE! 
Announcing AXÜM, the fusi truly sophisticated 
achaca! graphics and anas PC program. 

* analyzefexploreipubhsh = (di 

я ultra-high resolution 

= windows/menus help 

* extremely easy іс use powerful 

— $495 with 60 day money back guarantee — 


TriMetrix, Inc. 
444 NE Pawenna Bled. Sure 210-87, Se31te, WA 98115 
(800) 548-5653 ext. 061, in МА (206) 527-1801 


GRAPHICS LIBRARIES 


GRAPHICS LIBRARIES 
Very Fam 20/30 Auioscaing Graphics lor Microsoft 


Languages, 3D Lines Use Cok. Fast Polygon Fill, | 


Soid/Vwetrame. Colo Blinking Text. XY, Bar, Smith 
Contour & 30 Fishnet Graphs. Supparts 
CGAIEGA/'VGA/Heic & Dot Matrix/LaserPoters @ Full 
Resolution, Print Screen. Port. $140 NO ПОТА ТЕЗ. 
FORTRAN Source + $30. 
CHIRP TECHNICAL SERVICES 
PO. Box 551, Dei Mar, СА 82014-0551 
(819) 632-9510 
Inquiry 629. 


| HARD DRIVE REPAIR 
HARD DRIVE REPAIR 


WE WILL REPAIR YOUR HARD DRIVE AT A | 


FRACTION OF THE COST OF REPLACING IT. 
FAST TURNAROUND!!! CALL FOR DETAILS 


H & W micro, inc. 
528-0 РОНЕЗТ PARKWAY 
FOREST PARK, GA 30050 


(404) 366-1600 
Inquiry 630. 


. HARDWARE 


CHIP CHECKER 
> 74/54 TTL + CMOS "8000 Nal + Siqnetics 
ғ 144000 CMOS “ 9000 TTL 
e 4:24 Pin Chips “27. Б” IC мии 
Testwidentifies over 650 digital chips with ANY type 


of output in seconds. Aiso tees popular RAM chips. ТЕМ 
compatible version 5259 C128 + C64 version $159. 


DUNE SYSTEMS 


2503 Ма Dy, St Joseph, Ын 49085 
(616) 983-2352 


Inquiry 631. 


INDUSTRIAL STRENGTH SINGLE BOARD COMPUTER 
Has opirnum laatures lor monitor + control applications: 
15 Chan AID a 4 В5232/422 Porta * 48 Prog РО Lines 
| *«BOpio INs ей HDrve OUTS © 4 Timers » Watchdog 
= ҰМЖ Memory «525 x BO Ootons: dani Us 
OS wih Target Compiler, Editor, Assemblea, 
фазан, * Мн: 8005 » а Chan DVA * Вайау Backs 
| Clock/RAM * Networking * PC Support, 
E-PAC 1004 5249.00 Е-РАС 2000» 5449.00 


EMAC INC. 
PO аза 2042 Слое IL 60900 | (6%) 820-4048 


Inquiry 632. 


FREE CATALOG 
Protect your computer power Гот blackouts, brown- 
outs, audiofvedeo hash and surges! Complete line of low 
cosl Emerpency Power Supply unis, Line Conditioners 
and Surge Suppressors prevent damage and loss 0! 
valuable daia Prevent errors, malfunctions and (aise 


priniauts! Sand for money saving catalog aday. 


INDUS-TOOL 
730 АМ Lake S Chicago. IL 50606 
Phone 312-648-2191 


Inquiry 633. 


Rack-Mounted АТ 286 or 386 
Industrial, Medtech, Laboratory and Comm. needs 
© Pte 80286 or 80385 CP daughter card © Passa back 
plane |В 30 expanmon sims) 0 Pts standard 18^ rack © Heavy 
duty dusiians ? Cleanse Мет С Hogh-spoed mg^ quality hard 
ask valde ^ Sidemmunied CPU chasms for easy 
manisnance ассаяя 0 Power вру up D 350 Waa For 
симай=. and pices. Contact 


(516) 589-8666 
International 
Telecommunications Services 

Inquiry 634. 


QB 4.5 LIBRARIES 
Маке Quick&ASIC 45 even better wih our 
FINALLY! Рату of Products Programming tools, 
WINDOWING, Graptacs and more! 
FREE CATALOG of Compiled BASIC Tools 
(800) 423-3400 


KOMPUTERWERK, INC. 
851 Parkwew Blvd, Pitisburgh, РА 15215 


Inquiry 635. 


Apple 9 Service Parts 
Ф Accessories € Systems ® 
BUY x SELL x TRADE 


PRE-OVW NMED Electronics, inc. 


30 Clematis Avenue, Waltham, МА 02154 
BOO-274-5343 FAX 617-891-3556 
Service Centers and Dealers wetcome 


Inquiry 636. 
MARCH 1989 + BY TE 29 


THE BUYER’S MART 


LAPTOP COMPUTERS 


| HARDWARE/ADD-ONS 


POS PERIPHERALS 


The World's First Highest Density Module! 
" 18 Meg on the amaligst surdace 
E ET ж Киз ы 
64 pm Jedec-Standard 
а ul CM OS, hybrid, IBxHMS1TIQDJUP-10 
* Compaiibiity: With Iwo Hilachi HBSEA 19-0 


* Suitable for exiension of hese mempbry 
For muon informaron please т: dint 


TermoTrol Corp. 
1988 Cantory Park EAR, LA. СА 9006? 
Tel. 213 284-1242 


Inquiry 637. 


HARDWARE/COPROCESSOR 


DIGITAL SIGNAL PROCESSOR 


DSP producis for the IBM PC/XTIAT based on Ihe TI 
TMS32010 and TMS320C25. Designed for applications 
n communications, angirumentalion, speoch, and 
numaric processing. Offered wih 12 би 10 KHz АО 
and O/A and continuous to disk data acquisition А 
playback орбол. 5850 and up. 


DALANCO SPRY 
89 Westland Arg., Rochester, NY 14518 
(718) 473-3610 


Inquiry 638. 


SC/FOX"PARALLEL COPROCESSOR 
POIXTIATERBS plug-in board with Forth software. 10 
ч operation, up то 50 MIPS burst БАК 10 1M 

= Uses Harris RTX 2000” RISC 
ie Ha CPU with \-cycle multiply, t-cycle 
14-priority interrupts, two 256-word stacks, three 
16-bet timericounters, 16-bil i/o bus. Ideal for reat 
time control, signal and image processing and 
multiple board operation, From $1395. 


SILICON COMPOSERS, INC. 415) 322-8763 
210 Calilornia Ave., Sule К, Palo Alte, СА 94306 


Inquiry 639, 


— ВМ SOFTWARE 


ІВМ" SOFTWARE NEW VERSION 
SAVE UP TO 65%, Quantity Limited 
First coma, First served, VISAIMCIcheck 
COBOLV2D .. .5794 Prol FORTRAN VIJ. $250 

$165 Масто asxembler Ұ?П..575 


$75 Plating System 


The Computer Place, Ine. 
301-330-6015 Fax 301-926-3415 


Inquiry 640. 


| INVENTORY MANAGEMENT 


STOCK -MASTER 4.0 
Соттегсіні grade inventory management 
software et micro prices. 
= Supports ай 12 » Stock Status Reporting 
талам гурез а Activity Ага 
* Трга Analyss * Өй of Materials 
* Сому Сопи = Purchase Order Wihing 
* Multiple Locations * Order Егягу 
= Purchase Ого Tracking * Material Fleguirermenis 
«Open Order Raparing = On Line inquiry 
= Serialo 4 Track 
Applied Micro Business Systoms, Inc. 
WEF Боғда Әне. Newport Beach, СА $2053 74-75-9508 


Inquiry 641. 


dFELLER Invent 


wen History Orders 
Requres daASE M ог dBASE 8 Plus (For Slockcooms) 


Feller Associates 
550 CR РРА Route 3. Ishperming. MI 48845 
(906) 486-6024 


Inquiry 642. 
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LAPTOP SPECIALS 


TOSHIBA = Zenith » NEC = SHARP LAPTOPS 
» Hard drives for Tandy 1400 LT А Toshiba 1100+ 
= AFFORDABLE 5:4" or VA" DRIVE UNITS lor 
LAPTOPS & DESKTOPS » DICOMIX PRINTERS = 
788 card for T1000 ғ 2400 RAUD MODEMS lor Lap- 
tops * Fast reliable and friendly service. For Low Pric- 
ing сай World wide sales 


COMPUTER OPTIONS UNLIMITED 
201-469-7578 (? Days, 9 ат-10 pm Eastern time) 


Inquiry 643. 


M Connection 


$55 eer cable, $45 w/o cable 
See Jan. B9 issue—'What's New" Column—p S4 
. Quality y ш at FAR Prices: 


Thompson Der -—5E7 FN Veni) Park Ва ‚Зе OA, 
Мече биту Par, СА 81 ) 498-7653 {йа & MC] 


LAP-LIWN К 
The ulérmate solution Kr linking agog computer wih any ВЫ 
compahibte desktop PIC. 195, 200 baud branster rae — "usur than 


Traveling Software, Inc. 
18702 Noth Creek Parkway, Bothed WA SB0n 
1-800-343-6080 (206) 483-8088 


inquiry 645, 
LAPTOP PERIPHERALS 


LAPTOP BACKLIGHTS 
Factory reiafed = 90 Ову Warranty 
Toshiba, Amstrad, Sanyo, DG, 
Kaypro, ВМ, НР aic. $295 


The Portable Pouphorais Peonip 


Axonix Corporation 
(801) 466-9797 


Inquiry 646. 
MEMORY CHIPS 


MEMORY CHIPS 
59:90 (Meg) - Сай 
51258 tor Company 396 Сөй 


ESSK AY 
Inquiry 647. 


‘MONITOR INTERFACE 


718-353-3353 


DRIVE MULTIPLE MONITORS 
wilh one PC using our VOPEX video port ax- 
panders. Featuring no loss ol resclulion or color, 

езегізіюпе are more dramatic. We have a 


VOPEX for PC, PS/2, MAC II & workstations. Units 
are evariable from 2 to 10 oulput ports 
NETWORK TECHNOLOGIES INC. 
BOC-RIGE- TECH ог 210-543-1646 MCIVIBAIAMEX 
73445 Elizabeth SL, Aurora, OH 44202 


Inquiry 648. 


POS PERIPHERALS 


Ганди Gayo Наады 
Fuans track 1 Тазсї а з 2—7 tö вом үйі RS237- 
Пава сън 


krona, Ontaro, Canada 
M6C 157 14%) 448-4505 


DIGITAL DIALOGUES INC. 
4 Croydon Rd 


inquiry 649. 


PRACTICAL JOKES 
EXPERIENCE A HOT-BOOT 


48 Visyat Tricks & Practical Jokes for the ӨМ PC, 
A Trick for every occasion and every person 


а Frees и Cormier БММ „ Нық, Hac + The Eph 
+ Паша DOS. = атылат ОО = Гарна + Мы а 
. Мона” — 5 Нади Өліге ә Олой ert Ра T rr 


We take having fun seriously, 


d зо lor a х a good god lime = send $21 ped to 


{es eme 9 эуеш» зер 


Inquiry 650. 
PROGRAM SUBCONTRACT 


In a Time Jam? 
Let us do your sollware work in TPascal or 
TC or MS C. Guaranteed fast шт, low price 
and satisfaction. To your specs or we'll 
design tool 


Automated Software 
3239 Mil Run, Raleigh, NC 27812 
800-227-7681 or 919-782-8045 


Inquiry 651. 
PROGRAMMERS TOOLS 


TURBO SCREEN MASTER 
f'roduce deta entry screens and help windows for Turba 
Pascal and Turbo C. Мотел, Contest gengiive "тр, 
сөліктийіне mda commands, Пекіне data validity 
checking, colors, ВМ-РС graphics characiers 
Generates Pascal and C source code. Only $59 95 plus 
5300 S&H WA residents add 7 Б. 

BLUE BRIDGE SOFTWARE 
7401 W. Canal Drive, Suke 343 
Kennewick, WA 99336 
1508) 627-6729 


inquiry 652. 


TLIB" 4.1 Version Control 

"TLIB* is a geal system" — PC Tech Journal 3/98 

Fubisaiured configuration mami for soliware potes 
апа. All versions of your code instantly available Very 
compact, only changes are stared. Chack-in/out looks, 
revision merge. branching, more. Mainframe deltas Ку 
Pansophic, ADR, ШМ, s, MS-DOS $99.95, or 
Salian LAN $208.95 + sh 8 


BURTON SYSTEMS SOFTWARE 
PO Box 4156, Cary, NC 27519 (919) 855-0475 


Inquiry 653. 


OBJECT ORIENTED TOOLKIT 
TRIPLE your praductivity wilh Completa С” 


es ЫА. e ME ee 
peecompolier, Ioundalion classes (source Gode included), 


make, integrated debugger documentation generale, 
prolis, streamlines, full tech support, 
Intraduciory Price: $289 
Complete Computer Corporation 
111 West Sith SL, МҮ, NY 10018 
212-582-2635 


Inquiry 654. 


THE BUYER’S MART 


PROGRAMMERS TOOLS = 


PROGRAMMERS TOOLS 


PUBLIC DOMAIN 


FORTRAN NAMELIST EMULAIOR 
NAMLST™ subroutine Myary provides Forwan programmers 
wah an emulalion 9! NAMELIST and associated road and 
атоме, Support: Fortran 77 Bata types, 31 character 
names, contra! ot output bos length, ab stops, paging. plus 
iseturos not lound in comphm s with NAMELIST siatements 


Popular Forti 77 compes. {дшге aile. Price $150 


Data Ready 


464? T thgiway 280 E— Sule 150, Bismingham, AL 25242 
(205) 991-6361 


ZIP CODE INTELLIGENCE 


ZiPwhare" Funciion Library and Data Fila supply “©” 
programs with ай ZIP Codes and matching cities, coun» 
lies, slates, araa codes, time zones, lat/iongs and 
mileage grids. Seve user lime and $$ by autofifing ad- 
dross aniry Мейіз. Detarmino "nearest dealers" to any 
address. Flabrigue ceetances and lima differences. Much 
more! Data № < 1 meg. $138. 

EFFECTIVE DATA SOLUTIONS 

28225 Apoura Acad, Agoura Hits, CA 91301 

(800) T77.ah18 


Inquiry 656. 


DEVELOPMENT 
TOOLS 


Prolgssiong Programmers Extender. Standard 
Mac mtertace, isis, ргілікті, graphics, Wing. Ex- 
tender GraphPac ОшаМу color graphs. Line, bar, 
aem-log, customizable symbols. 


INVENTION Sottware 
(313) 996-8108 


Inquiry 657. 


CREATIVE INTERFACE TOOLS 
for Borland Language Users 
Cregim graphic td-mapped 
character sets, dnd dynamic, self-calculating monus in teat 
cf graphics. Control program How with keyboard сє mouse. 
Suppose Turbo С, Turbo Pascal, Turbo Prolog and Turba 

Basic. Three ipatures, ont price. 
$59.95 
1-800-522-8366 
Maxx Data Systems, Inc. 
1126 5 Cedar Age. Suite 115, Duncanville. T€ 75737 


Inquiry 658. 


TURBO PLUS $149.95 
Prograrsteng tools for Мыс Pascal 50 Semen Painia, 
Code Genergror, ШО Fiekis, Dynamic Manis, 
Рег татат Lind Libraries, Sample Progeamn, 
280 Page Wistvated Manuel. PO Day Saisi ichin 
Gus: anipe! Broches 3 Demo Oisketias avan. 
highly Fever atia Roues! ІВМ 4 Compatibles 


Nostradamus Inc. 


PO Ger 9252 Sal Like Слу UT бау 
(801) 487-2662 


Inquiry 659. 


Get INSIDE! 


The best PC sofware periormance tool is now baller (han 
Qvo with sourop ling timing. caller (ағыу) ond arbirary event 
ату —a!l wilh imicrosecond accuracy and «їй source 
писао. The sapanded DOS analysis mode identifies 
VO batllonecks. 5125 


Сай rodey lor в Нов brochure and the інезі Ust oJ supported 
compere 30-ізу guwane, "Svs coo 
Paradigm S ystems 
ined МА 01787 
1800) 537-5043 In МА: (508) 478-0499 


Inquiry 660. 


Modula-2 


Graphix is the М2 interlace 10 the widely used MetaMin- 
dow professional graphics Шғагу. Supports multiple 
fonts, mouse iracking, many printers (incl. PostScript 
& Laser Jat), over 30 display grs, and hundreds of 
modes. Рог ІРІ TopSpeed, log Tech, біситуВғоок, and 
other compilers, From the creators of Repertore ($149), 
Macro? ү EmsStorage ($89), DynaMatrix ($69), 
ModBase etc MCHISMIAME X COD. 


PMI 4536 SE 50th, Portland, OR 97206 
{582} 777-8844; FAX: (503) 777-0934 


inquiry 661. 


FREE BUYER'S GUIDE 
Programmar's Conmnechon ив an арадан dealer repro. 
tenting more than 300 mangtacturers with over BOO siimat 
products for EM persona! compulera gnej compatibles. Vila 
have seraced fe protessional programmer pince WEA py 
ағат sound advice and iow prices Сай or өтіп day to 
recaive ушт FREE compralvanara Buyer's Guide 

ттеге Connection US 800-336-1166 
7245 Whipple Ava. NW Canada 800-225-1856 
North Canton, ОН 447240 ытта Шола! 2185 494-378 


Inquiry 662. 


DISASSEMBLERS 
MPU OBJECT CODE оп your PC 
Fislocalable, symbolic ditassemblers aro how available 
іш thea Motorola, inis, ACA, Ті Rockwell, & 2100 
micros! Automatic label generation, assembly capably 
and much more. Call and ast for what you need. 
RELMS" 
РО, Box 6719, San Jose, СА 95150 

(408) 356-1210 

TWX 910-379-0014 


Inquiry 663. 


(800) 448-4880 


€ DOCUMENTATION TOOLS 
s C-CALL £36 ng еке inge of culeticaled ххк, 
and Mes-vs procedura lable-ot-conterts 
VEM $39 rna headers Қ» gach pro 
сәкіге showing caler fred sdentilecs 
v C-LIST $29 List, action-diagram, relormal programs 
« C-REF $29 Locai/giobal/par ameter cross ralerence 
s SPECIAL $99 Al 4 plus negated C-DOC version 


SOFTWARE BLACKSMITHS INC. 
ВОВА 51 Ives Way, Mussasauga, ONT Canada L5H-4M1 
(416) 858-4466 


Inquiry 664. 


PUBLIC DOMAIN — | 


OUTSTANDING IBM SOFTWARE 
ONLY $3.00/DISK or Less 

The Besi of Shareware and Poblic Domain Programs. 

525" and 350" formats. 
Orders shipped First Cinsa within 24 hours 
Sabsfaction quaranieed. 
Wrie or сай kr FREE CATALOG 
ог Send 75¢ for a disk Catalog and sample programs 
A.C.L. (916) 973-1850 


21 Fulton Av, биле $35 B3, Sacramento, C ^ 95825 


Inquiry 665. 


$3.00 SOFTWARE FOR IBM PC 
Hundreds to choose from, wordprocessors, 
databases, spresdsheels, games, lolo, com. 
murécations, business, music, bible, ай, education, 
language and изо Шйіе tor making your cam- 
puler easier to learn. Most programs have 
documentation on the disk. 
Free 125 page catalog. 
BEST BITS & BYTES 
PO Бол В245 Dept & Van Nuys, CA 9400 

іп СА: (818) 764-8502 600-245.BY TE 


75¢ per DISK SALE 
20 TOP БМ PC PD/SW DISKS (360K) 
ONLY $15 + 359 SSH 


Қалы ae рм — - Tutar, diea 
ег” Dozen, Languages, m, PC Style, Ра 
FC-Stock, KidGames, Basi 


Games Home invento, PC- 
Dura, Form (їшїк, imagePrind, Бажа. PC-Prompt, 
Bes! Utiies. 


BRIGHT FUTURES INCORPORATED 
бері ЗУМ. РО боя 1030, East Wines, CT 05089 
Желе GATALOG ($1 рег 005/506 rental) 


Inquiry 667. 


FREE SOFTWARE 
BEST OF PUBLIC DOMAIN 
& SHAREWARE. 
Carefully selected and 
edited programs for І.В.М. 
Send S.A.S.E. for free catalog. 


C.C.S., Inc. бері. 81 
РО Box 312, Lafayette Hill, PA 9444 


Inquiry 668. 


FREE CATALOG 


PUBLIC DOMAIN/SHAREWARE 
п 400 (BM PC А compatibles сінік = 
200 Amiga diks * 125 Alar ST diis 
PC daks as iow жа $1 25 each, Amiga 4 ST аз ісе аш $160 
each Fiant сх buy. Free stepping) Call ия Wee. write or gi- 
cle reader service for FREE НМ CATALOG with іші) desci 
боле. Please specify computer—AB іт, turnaround 


Computer Solutions 
PO Вох 354- Пері В Mason. Мкімдап 48854 
1-800-674-5375 [M-F 10-6 ЕБТ] 1-517-628-2943 


Inquiry 869. 


RENT SOFTWARE $1/DISK 
Rent Public Domain and User Supported Software 
for $1 per diskfull or we'll сору. ІВМ (3%” also 

в, С-64, Sanyo 550 and Mac. Sampler 
v C. 24 іт. info/order line, (619) 941-3244 от 
send #10 SASE (specify compuler) Money Back 
Guarantee! 


FutureSystems 
Box 3040 (Т), Vista, СА 92083 


office: 10-6 PST Mon-Sat. (619) 5419761 _ 
Inquiry 670, 


FREE IBM SOFTWAHRE 


FREE CATALOG also contains SHAREWARE. 5% 
and 34-inch АП pore cr ENGINEERING, CAD, 
DESKTOP PUBLISHING, LANGUAGES, 
UTILITIES, BUSINESS, GRAPHICS, SPREAD- 
SHEETS. МОНО PROCESSORS, CHURCH, 
MEDICAL, HEALTH, EDUCATION, HOME. 


SECTOR SYSTEMS COMPANY, INC. 
Dept В-3, 4% Ocean Avenue, Marblehead, МА 01945 
(617) 639-2625 


inquiry 671, 


FREE SOFTWARE 


Buy of Rent 5170156 
Workf s largest Free Software Library of ІВМ PC & Com 
paubles and Maciniosh Over 3000 programs for 
Retgion, Utilities, Business, Com. Word 8550 


Education, and Games on 5.4" and 3.5" formal. Вей 
Quality, Lewes! гаш, and Fastest serace. For lasi Ires 
catalogue wiis irr. | 


SOFTSHOPPE 
РО Вох 708. Ann Amor. Mi 4805 
313) 763-8721 


іпдшігу 672. 
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PUBLIC DOMAIN 


FREE SOFTWARE 


We зола you 15-20 new IGM programs а monih on 5 


disks —FREE! You pay only $5. shipping/handing . Ari- 
nual membership reg. $29.95. Join today lor олу $9.55 


and we'll send you over 20 programs on 0 disks as а 
bonvs—FREE! No gimmicia—no catches! 


гой free 800 869-2669 ext 348 


SOFTWARE of the MONTH CLUB 
we таке visa(maatercard/amex 


кюу 673. 


| а № Source Come 
. eM — ЖЗ 
Мо Damaged Me 
М s Ful Hard Disk epus 


= laf mitgd Metering 
» FREE Demo Disk 


STOPCOPYT" $325" STOPCOPY 
ВБ! COMPUTER SYSTEMS? (301 ат - 
"4305 Heritage іл. Saver Spring. MD 2ОЭОФҒАЯ: (BOT) 4b- 


Inquiry 674. 


E =, bates ее Copiers 
Changes 


PRIVACYY ES/VIRUS-NO 


«= Si 
PO Box 88, Newton, МА 02168 
Inquiry 675. 


BIT-LOCK® SECURITY 
Piracy SURVIVAL 5 YEARS proves effectvenass of 
powerlu! multiayered security Rapid decryption 
algorihms Acliablatsmall рой transparent security 


даст. PARALLEL or SERIAL port. Complemented by 
economica! KEY-LOK™ and multileatured COMPU- 
LOCK™ including countdown, timeout, data encryption, 
and mulliproduc protection. 


MICROCOMPUTER APPLICATIONS 
7 E. Diea Cielo, Liteton, CO 
(303) 922-8410/770-1863 


Inquiry 676. 


С ELECTRONIC SHREDDER NOW 
"AVAILABLE TO PUBLIC 
Absolute security. Program tolally erases senshive 


| fles while leaving ай other filas intact. Eliminates 
Galeted Маз on any sizehardor Порру deve. Data САМ 


М be fe-cieated by ANY уу, BM or Compatibles. 
Речес! lor legal Financial, military applications. 589. 


МІНАМС 
ProWest Inc. 
4313 Lomas Bhai. NE, Albuquerque. ММ 87710 
4-800-825-8375 


Inquiry 677. 


COPY PROTECTION 


{408) 773-9 
SOFTGUARD Md INC. 
ШОҒЫ м Suse РОО. Sunn 
FAN (464! талан 


Inquiry 678. 
X9 BYTE: MARCH 1989 


THE BUYER’S MART 


SOFTWARE/ACCOUNTING 
 dBASE BUSINESS TOOLS 


$93 EA, + s&h wigBASE 2, 300 3+ SOURCE CODE 


dATAMAR SYSTEMS" гу. ССОО 
4076-8 Sonia Monica Ака 
| San Diego, CA 9207 (619) 223-3344 


inquiry 679. 


SOFTWARE/BASIC 


| Save time, money, & brain celis! 

Quick Windows Advanced user-inieriace Buray supports 

windasa, menus, dialog boxes, help, mouse, and morb. For 
қой and тартса modes (гн VGA. Fast and intuitive! 

| GuiekCememn communicabons library supporta up № 16 

camm ports, Hayes modems, килит and ymodem Ha 


ansie, and more АП iierrupt diwan. Easy tc ива! 


Each Bary wotlen in анну aad comes with complete 
manua 6199 each. For Мотой QuicxBasic or BASCOM. 
Software Interphase, Inc. 

5 Ваау Street, Suite 108, nce, Fi 92908 
(401) 274-5468 Caf пом Гог FREE rermingi demo progam, 


Inquiry 680. 


SOFTWARE/BUSINESS 


DATA ENTRY SYSTEM 
Heads-down dala entry wih lwo pass verification 
for the 18M PS/2-PCIXTAT А compatibles. Features 
inctuda: Auto dupiskip, verify bypass, range checks, 
labia lockups, а complete edit language. Fully 
manu driven. Prica $395 

Cail for pur. (ree 30 day trial period. 


COMPUTER KEYES 
21929 Makah Rd., Woodway, WA 88020 
ТМ; 206/776-6443 USA: BOOISE-0200 Far 206/775 72% 


LP88-SPREADSHEET LP 
Dur prà ring men бепар kgs progr 


gram we а bagarn pt 4E low русе ro «rh ВВГ support 

and 00 page тапизі R29 Кы sokng demo and manual 
m M ig itg 94 CE PRODUCTS, INC. 

PO. fios 152241, Aluvandria. тоз 3590-7860 


Inquiry 681. 


Contact POWER 


E-Z contaci management system lor hands-on 
lawyers. consullanis, RE agents, mte ғара А other 
chen! based p ofessionals. nstani data, form lel. 
tert, labels, schedules, time fogs, tickferg— auto 
phone work—tracks mad, referrals, projecis— text 
editor for notes & lelles. Only $385. IBM, 384K, 
HO. Send $5.00 lor working demo. 

Parkside Computer Systems (714) 838-1888 
1241 Landíar, Santa Ana, СА 92705  VisalMC 


SOFTWARE/ENGINEERING 


DATA aem rte UNUS АТУМЕ 
Оштун ALLGON ісе proumsses upio 100 
PL Deg and S00 PLC lunciora апа SI VO v a alone el 

Un guum сал ya ^ DONA, frm, regum rd TOES 
eno cempore. im caer or nei 
Introduction price The ба ЮО orden ALCON міне and one Mill 
гий with Б АЛ (2 bif). АЮ 15 DA and 16 OO wi dampni 


005. M pech CPU қаты 
wren  ALLregulator AB 
сауы 455 09 Goteborg Sweden 
Fax 46 31434730 1el 46 ЗИБЛЕО — agents көбе 


inquiry 684. 


PRACTICAL 
ENGINEERING TOOLS 


wists — Stadenis — E 
CIRCUIT UIT DESIGN — LOGIC SIMULATION 
FFT ANALYSIS — CIRCUIT ANALYSIS 
MATHEMATICS — PC/MSDOS 
VISAIMC 


ALL UNDER $50 — FREE CATALOG 


BSOFT Software (614) 491-0832 
444 Cotton Ad., Calumbus. ОН 


Inquiry 685. 


Affordable Engineering Software 
FREE APPLICATION GUIDE & CATALOG 
Сасай Anaya « Восі Lacus a Thermal Алағуыс а Pe | 


BY Engineering Professional Soltware 
2023 Cheapo Аче, Suite 8-13, Rwersde, СА 92907 
(714) 781-0252 


Inquiry 686. 


SIMULATION WITH GPSS/PC* 

GPSS/PC™ Іа an IBM personal computer implemanta- 

| tion of Фе popular mainlrame simulalion language 
GPSS. Graptecs, arámabon and anextromely nterac- 
ve environment allow а totally new view ol your simada- | 
bons Simulate complex real-world syslems with Ihe | 
mast interactive and visual yer economical simulation 
sollware 


MINUTEMAN Software 


PO Bor 1717 Siow, Mass chuseits US 
(508) 897-5662 ext. 540 (800) 223-3430 ме 540 


Inquiry 687. 


Circult Analysis — SPICE 
Non-linear DC А Transient, Linear AC, 

* Version 3B1 with BSIM, GaAs, JFET, 
MOSFET, ВТ, diode, eic. models, screen 
graphics, improved здага and convergence. 

«РС Version 206 available 21 $95. 

Call, write, or check inquiry # lor more info, 

Northern Valley Software 

28327 Aalok Dr., алена P8io3 Verdes, CA 80274 


Inquiry 682. 


Simpilfy the Business of Business 


with | 
SIMPLESOFT' Business Softwara 


* General Ledger * Accis Payable 
* Accis Receivable * Cashflow 
$49.95 each + S&H 
*** Write (ог FREE CATALOG "'*" 
SIMPLESOFT SOFTWARE CORPORATION 
№02 Е Guadalupe Road, Sune 228, Tempe, А2 44282 
(602) 631-8105 


inquiry 583. 


InQuiry 688. 


ELECTRONIC TEMPLATES 
SCHEMATIC SYMBOLS 


Сору & Paste in seconds. 
$4495 + $3 S/H (CAL residents add 62) 
OASIS DESIGNS 
61159 El Coyote Ln., Joshua Tres, СА 92252 
619-366-8570 


Inquiry 689, 


SOFTWARE/ENGINEERING 


FREE ENGINEERING MAGAZINE 


Personal Engineering ine 
foo ol cage (USA cn) ке sciómtistélenginaers 


who use PGs for technical appications. Topics 

each month include Instrumentation * Gate 

дсд/Сотптоі • Design Automation. To recaive a 

free sample issue and qualification torm erther ci- 

cle below ог send request on letterhead 10: 

Bersonal Engineering Communications 
Box 300, Вероны, MA 02146 


Inquiry 690. 


EC-Aca ANALOG CIRCUIT ANALYSIS 

zn can aflord to get жалея with EC-Ace, а subset of 
| Ше powerld ЕСА-2 orcum smulator. includes af Ine 
| basics and built-in graphics. 

« AC, DC, Temperatura, Transian 

«Atul 525 pg. ECA-2 manual 

a interactive, twice въ Gast as SPICE. 
EC-Ace 221 IBM РС or Mac $145. 
Сай 313-663-8810 lor FREE DEMO 


Tatum Labs, 
1478 Mark Twain Ct, ray Arbor. МІ 4803 


Inquiry 691, 


6BHC11 SIMULATOR 


Tes sotware Ше... дер the 6BHCTI on an 
ШМ/РС/ХТАТ or 100% compatibles Single step- 
ping, trace mode, breakpoints, mierrupis, dig- 
assembler, EPROM simulation, much more! Tool lor 
students and professionals. Check/Visa/MC. 

FAX (804) 284-9996 Brochure available 


ma NestShore Products 


Loop, Maple Оте, BC. Canada Ve IW 
504) 281-1175 


Inquiry 692. 


SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 
Geological software for log plo ing, griddingiconiour- 
ing, hydrology, digitizing, 3-0 solid modelling, sym- 
thetic seismogram, Wacture analysis, image process 
ing, Scout ticket manager over 50 programs in 
catalog. Маситісзе too Please сай, or write, for Free 


Catalog! 
RockWare, Inc. 
4251 кірін 51, Subo 595, Wheat Росе. CO 80003 UBA 
(303) 423-5645 


SOF TWARE/GRAPHICS 


РС TECHNICAL GRAPHICS 
ТЕКМАЯ 5 а graphics Муму for te EGA or Tecmar 
Graphics Master. Зитчаг to PLOT Y). includes WINDOW), 
VIEWPORT, AXIS, Suppot lor НР Hi potiers Curve 
fitting, complete plotting program. Log. зепч- 03. mukti- 
ans, 3-0. contours. Jerry Pournelle (Aug BB Byte): “As 
Qood ве any | have ever seen.” Demo disks, агай 
аапане 


Advanced Systems Consultants 
21155 Devonshre St. 4329, Chatsworth, СА 81311 
(818) 407-1059 
Inquiry 693. 


PROFESSIONAL GRAPHICS FOR 
SCIENTISTS AND ENGINEERS 
PCIMSDOS е Macintosh 
FREE 48 page Catalog 


ris Hei e de Acre ag niae . 


Mes = Aun! 
* Bult Бп = 12-3 meraco | 
EGA & Hercules Сор! 


BV Engineering Professional Software 
2023 Chicago Am, Бийн БІЗ, Боғас, СА 92507 
VIS AMC (тыу 721-0252 


Inquiry 694. 


THE BUYER’S MART 


SOFTWARE/GRAPHICS 


TurboGeometry Library 


T ааа roues, іна inimechona, | 
Г. 


шийи, Equabons, Нибегі ines, , Curwos, | 
сіз Volumes, E дее Planes, Yectors, Osstance, | 
Hal ei he А БС Pd toma MAE MSDOS 2+. Turbo 
Pascal, Taro C, MSC & E Tebo Pascal MAC 800 Dg. minu al. 
source code. 54995 + $00 S&H Foreign add 51 O0 МБА, 
MC, Chk, PO 30 Day garanet 


Disk Software, Inc. 
2116 E. Arapaho Rd., #487, "пета зок TX 75081 
1800-63 


(214) 423-7288 FAX: 21 214-423-4465 
Inquiry 695. 


SEGS у?.0 
Scientific Engineering Graphics System 


= Logarilhmáic, Типо мо & Linear Axes. 
ә Easy Curve Fitting and Date Smoothing. 
е 12-3 interface & Numeric Sporeacisheot. 
= Supports all Video & Device Standards. 
е 0 Curves with up tw 8000 points each 


Edmond Software, Inc. 
5900 Mosieder Dv, #1124 
Oklahoma Cay, ОК 73112 


Inquiry 696, 


PEN PLOTTER EMULATOR 
FFLOT turns your dot matrix or laser printer into an 
НР pen plotter. Fast hi-res outpul. No jagged ines. 
Vary line width, color. Works with Autocad, Огайх, 
ec. Supports NEC PNPS, IBM Proprinier, Epson 
ЦОРХ, Toshiba, HP Laserjet. Hercules/ CGAVEGuV 
УСА for preview. $84 check/ma 


FPLOT COHPORATION 
2426 Steirway St, Suto 605 Astora, МҮ 1700 
212-418-8469 


Inquiry 697. 


GRAPHICS PRINTEH SUPPORT 
AT LAST? Use the PriSe key Io make quay сага | 
BIW ог color répraductone of your display ол any 
(КИ mana, inkjet, or laser piner GRAFPLUS suo. 
ports ай versione of PC се MS-DOS with IBM find 
EGA VGA), Бетаг and Hercules grapes boards. 
$4955. 


Jewell Technologies, Inc. 
4740 44th Ave SW, Seattie, WA 98116 
800-628-2828 x 527 (208) 937-1081 


Inquiry 898. 


FORTRAN PROGRAMMER? 
Pus Inr tm POMA IP CNN orn MR а. 
FORTRAN program. 
GRAFMATIC. screen routines — $tI5 
PLOTMATRC: рини dieet 95 
PRONTMA TIC: orien driver 135 
For іле ЮМ РС, ХТ, АГ & compatibles. Wie support & vari 
ety of compilecs, гарист Dos, plofrees aed printecs. 
MICROCOMPATIBLES 
3 Prelude Dr. Dopt. В Silver Spring, MD 2090) LEGA 
(301) 593-0883 


Inquiry 699. 


STANDARD GRAPHICS 
ANS] ҮЙ! compatibie, Mapping, arcs, makars, text, omeni, 
align, lont ioading, figure FA, image & more, Draw in ti- 
map or on display мәлі, vm supper, pick 


simul, bibh, va зге рант AL бұл option sat, 


DRIVERS, prex, plotter supp. Works with most "C", MG 
ҚВАЯІС”, “FORTRAN” EGA/VGA Examples, 
тыша $296. "Ame accepted, 


NOVA INC. 
PO Box 63976, Schaumburg, IL 50158 
312-882-4111 


Inquiry 700. 


SOFTWARE/INVESTMENTS , 


STOCKS OPTIONS , FUTURES 


Turn Your PC 


MARKET QUOT. ATION “MONITOR 
100 page соок covers Salete and rado data reception of finan- 


cial oes and (але for pour РС, $9 (ncivdes demo ТЕКС). 
Free réormativr calalog of 

= Dats necmvers and КИВ 

a Quote {хост and скрыв, азге 

» Descrambhing so wars. Lilies 


"n Е Drake Ad, байо RM fot Сайла, CO 50525 


Inquiry 701. 


SOFTWARE/LANGUAGES 


FORTH with DRUMA FORTH-83 


Greek the (4X barrier with (his TI sinndard Impieemen- 
боп. | 


Attrectre prices, Write or cal) for free dahang. 


DRUMA INC. 
6448 Hwy 2% Fasi E103, Austin, TM 78723 
BBaand: 512-323-2402 


еск. Mace SE. Mac A HO ray 
Language Systems Corp. 
441 Cariae Drive, Hendon, МА 22070 


(703) 478-0181 


Inquiry 703. 
BL uni A | 


MATH EDITING ron THE РС 
к = Dre be" Ol + С) 


& МАЛЕ constructs marh equations fo be ігекетес ino 
Wed Pertedt and ТЕХ documents. 
= Liggr-/nandi y «aiortace—oo mew word prücesmir nescia 


Chio АЛП 
(614) 294-3535 


Inquiry 704. 


MATHEMATICIANS—ENGINEERS 
Have you ever sean functions of a complex 
variable? Would you kke to roally understand di- 
lerantal operators е div, grad and cut? How 
about à peek imo the 'ourth dimension? Сай or 
write for information on our Igiest РГ and Macin- 
tosh softwarg. 

Lascaux Graphics 


3220 Steuben Ave. Droni, NY МАЕ? 
(212) 654-7429 


Inquiry 705. 
SOFTWARE/MORTGAGE 
MORTGAGE COMPUTER SYSTEMS 


Creation. 
Pons on (BM РСТ and companbies 
synthetic intelligence inc. 
1212) 967-2399 Ме Yoru, NY, 10001 


Inquiry 706. 
MARCH 1989 - BYTE 30 


SOFTWARE/MUSIC . 


IBM MUSIC FEATURE CARD! 


Option card with 8B vole, mutimo MID! synthesize ст 
includes 240 Yasha 
ammabla patches 
pie aaant Bate emere obe 


а вооа ебисабагші needs. Packages 
5, соох, 8 VARS call lor discount schedule. 


Distributed by MIX BOOKSHELF 
540) Hollis Si, 32. Бемгүуіе CA 94808 (45) 451337 
1-800-233-9604 


Inquiry 707. 


SOFTWARE/PACKAGING 


HARD TO FIND COMPUTER SUPPLIES FOR 


SOFTWARE DEVELOPERS & POWER USERS 
Guth binder: & sipcases Вә IGATs Vinyl binders, boxes, nd 
казы іл many sizes Disk pages, envelopes, & lapels. Low 


Вий disks. Everything you need іс bring | 


quanity imprinting 
үзін software fo market Disk and binder mailers, Much more! 


bow Prices! Fast усе Сай or wite fora FREE CATALOG. | 


Anthropomorphic Systems, Limited 


3m E. Si, Charles Ñd, Lombard, iie ВОВ 


1-600-DEAL -NOW 312-629-5160 | 


Inquiry 708. 


SAVE SAVE SAVE SAVE 


LET'S TALK LABELS 


Wo бо Жан tabes (54° В 315) 
э Balle € fade € Cheapo € 
Басалшне wo specialize i diak анна tats ТШИ 


Vis аза һауа Tyesk Diems 
Meiers € Ginders © Угуу Pages 
We we a compite softwares packaging serie. 
Hice & Associates 
9303 Сети. Columns Ad, Wes Oene. ОН Б 
513-772-0133 


Inquiry 709. 


SOFTWARE/PRINTER 


PRINTER GENIUS 
Powertul memory resident printer management » COn- 
tol printer léalures fram menus or within documents 
s» Print spool to disk files or memory * Background prim 
s Fée А crectory browse а Ей! smal tex! » and mere 
= User (riemdly pop-up scroens • 92 page manual 4 
Presoi [ot вк printers © Completely tebie е PC 
MS-DOS * $89 + $4 SIM « VISA/MC 


Nor Software Inc. 
527 М0 Ave, біле 180, New York, МҰ WOIE 
{212} 213-0118 


THE BUYER’S MART 


SOFTWARE/SCIENTIFIC _ 


POWERFUL EQN SOLVER 
RISK onan £99 OFFER With Тар 10 Werd 


алам жу ~ More 
‚ BSOKB, prapiics 
ә TOGAY , 800-648-5353 a 100 
VESKIMCIACODI Check 


Curve Systems. International 


1593 Sa^ Унча Ghali Sue 390 LA, СА 50049 


Inquiry 713. 


OUR CATALOG WILL SAVE VOU TIME AND MONEY! 
B peri есің т A 
(уат, (i) MINEO а ұны 2% lor curve tit- 


топ program employing 
44), and (v) RSTRIP for exponential stripping (2249) 
today lor cur free 18 page catalog with delalled 
technica) appicanon notes. 


MicroMath Scientific Software 
бал Lake Cay, Utah 84121-3144 
For orders or catalogs сай (800) 942-МАТН 


Inquiry 714, 


OHDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 
FOR THE EM РС & COMPATELES 


MICROCOMPATIBLES INC. 
301 Prelude Dr. Siver Spring, MD 209m 


(301) 593-0683 
inquiry 715. 


Sclentitic/Engineering/Graphics Libraries 
Turbo Pascal, Turbo C, Microsoft C 


Send for FREE catalogue of som mae 10016 for Sciertisis and 
Engineers. includes: сепа subrovüne Баев, device n 


menuda росе 
Venns avallabig for а variety of popular languages. 
Quinn-Curtis 
1191 Chestnut S1, Ол 2-5, Мәнісі, МА 02164 
1677) 965-5560 


_ SOFTWARE/SECURITY - 


PC Security Producis 


A complete ing for, PC access, back-ups, modems, 
sollware жасу, virus detection, Бю encrygriGo, and | 

| data protection. Featuring CodeSale НАМ copy pro- 
tection wath sophisticated По encryption. Brochures 
ang Damos available. 


Gamma Security Products 
710 Wilshire Blei.. #509 Sama Monca, СА 90401 
Tet 213/394-8622 Fax: 2143954214 Tx 506008273 


Inquiry 719. 
SOFTWARE/SORT 


OPT-TECH SORT/MERGE 


Extremely last SorffviergerSetect Шійу Run as an MS- 
= command or CALL аз а subroutine. Supporis 

and fietypes nduding Binewe anc 
BASE Unirneec kenes, тир keys and much 
more! MS-DOS $148. XENIX 6248. 


(702) 588-3737 


Opt-Tech Data Processing 
PO бах ЖУН - Zephyr Cove, МУ B0448 


Inquiry 720. 
SOFTWARE/TAX PREP 
TAX PAK 


Gh yegr— Sched A B C D E F R S Fana 1040 100A 3065 


2106 2119 2441 3468 3800 3903 AT? 456? 4684 4797 | 


4972 6251 6252 8502 0906 8616. ІНЕ approved printing 
for BM PC, Professional alows muliiple chems, Baum 

| frocessing, & Tax Organizer. 5185 Personal nas ab 
breed Ext of forms & features ETF Annual иніо» $124 
Е 527 respectively 


Candelaria Works 
2855 Club Dr, Азага GA 3059 (404) 266-2420 


inquiry 721. 


APRIL 15th" 
Tax рген дю package based оп Lotus. 1-2-3 20 im 
БЛ сот бір PC И inciudes 1040, 10404, ай 
Sehadues & 12+ supporting Forms AS- aceptable pen- 
еміз (exec 1040, WGA) Easy-io-use menu Functions 
^ Help es, 7968 Version $49.95. Low-cost "7 demo 
aOlabie for BS mx planning. 


JD Enterprises 
РО Вох 658 51 Ann МО 63075 
(214) 427-3353 


Inquiry 710. 


SOFTWARE/SCANNERS 


Optical Character Recognition 
Sop pp a PC- ОСА" my rh will come typed се 
prnied pages into есіне text word processor 
Works wilh HP Эсал//ғі. Ры мый: did ma other scan- 
fers Suppted мин 18 popu lors User vanable you 

е салар ылы Ю read Ln ағу урезуе, an 
megn patara t, matrix pner output, 
| comes ОК $385 Check VSAIMC/AmExpr COO 
Essex Publishing Co. 
PO. Box 391, Cedar Greve, NJ 07009 
(201) 783-6940 


Inquiry 716. 


SOLVER-G 
в numerica! & equation handling program by 
ProLFAwarado. LU Weeonsin, does symbolic math {over 
500 smmullaneous noningar equations, multiple ngn- 
иша regression, Corrgaex equations, Symbofic diferan- 
pation, gfaprecs ) Eesyto-use, on-line tutorial, menu- 
based. full screen editor, manual Requires MS-DOS 


20+ 
Sclentific LOGICS Ine. 


Ё қалаға In oe 
210 Азсага, Аме, xt CA 95014 


(408) 446-3575 Compuserve 73017,6553 


inquiry 722. 


1988 TAXES 
FAST, EASY, ACCURATE 


ВМАСотраныез, CommagoreAmiga. Prints tone, 
audis taxes, Тийре returns, 20 forme and 
schedulàas, saves to ask, lonecast Y989 taxes. ONLY 
$34.95. Add $4 S/H, MA add 5% Sales Tax, Check, 
МО, Credi Cards. 


Quality Business Systems 
РО Воч 805 Hudson, МА (174% 
1-800-225-5800 


Inquiry 711, 


SOF TWARE/SCIENTIFIC 


DATA ACQUISITION & ANALYSIS ON PC'S 
* Fae қасаға ёла ll vi ax үн ПУР рихии пуля, АД» 
cw DA ^en Cha meped apona Ш ей саты үң, т түзет 
pokere do fh жағ ғақар gw] teripi 
"АЙ IEEE 484 аш "on Segui, қана Soviees ami He» 
«еш! yet 


= Ал, А ioare әкіміғеу РАМЕ ACTON FEY дача hbreey. 
кылса 


Inquiry 712. 
302 BYTE = MARCH 1989 


Inquiry 717. 


| SOFTWARE/SECURITY 


CadeSafe™ Virus Protection 5 System. 


Projects ай had (ies. any sime 9 


Maren ах рбие. 10 № 20 К. depending on the rumin o ln. 
TOLL FREE TECH SUPPORT * 30 Dery Konry бей Gase 
МОТ COMPLPROTECTED МАР 
ChrisWare, inc. 


15475 М Eden От, Eden Praise, MN 55346 
TOLL FREE 1400-3225-M4M 44 Visa ond Wace Сен? eread 


inquiry 718, 


Inquiry 723. 
STATISTICS 


The BASS System" 


Why use up 8 meg and 640K just lo run a 
data step on your РС? Now you can run your 


data step code and statislical procs wilh a 
syatem that lakes only 1 meg and 400K (and 
costs only $399)! Free information: 
BASS Institute, inc. 
PO. Box 349, Chapel Hil, NC 27514 
(919) 933-7096 оғ BB: (319) 968-5755 {NB,1) 


Inquiry 724, 


STATA 


alin ated NOW AVAILABLE. Even better 
panded on-line help, and much more 

ta only $590. Quantity and Academic Discounts 
available. $20 Demo. Сай toll-free for more inio- 


mation, AXIMISAIMC, 


1-800-STATAPC 
Computing Resource Center 
Кот Малога! Bowevard, Los Angeles, СА 30064 
(213) 470-4341 
Inquiry 725, 


THE SURVEY SYSTEM -| 


An easy-to-use package designed specdicaly Му 

questionnaire data. Produces banner lonnal, 27085 

tabs $ majed tables, здесь lintd regression) $ tue 

chars. Codes and reports answers 19 open-end 

| Quesbons АВ repols ша cameraready һи proles. 
gona! presentialione CRT eteraevang opon 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Cin, Dept. B. Petaluma, СА 94952 

TO7-765-1001 


STATISTICS CATALOG! 
Cat tor ihe catalog мі of professional programs for general 
масо, analysis of varlance, regression, questiormairg 
analyst and quality conve! Thoroughly tessed and eas 
utat, thee programas come with complere documentation, Pro 
gams available for PC or Appia L Сай tell free now КУ your 
fred catalog. 


HUMAN SYSTEMS DYNAMICS 
9010 Reseda Bivd., 
Northridge, СА ma 


(800) 451-3030 (818) 993-8536 (СА) 
inquiry 726. 


STATISTICAL NAVIGATOR™ 
Балык) Navigator an expe syrom using Al sirabeges ір help 
gude he researcher lotha appropriate бс analysis. бәлесі 
on your areas, A SUgOR яғы anoles canked by күйлізігу. 
шарп жа the әлі/узіз docs and how А Fils your сіудеігені 
and жағалы. Specal invo peg 4995555. 

WGAMGAMEIUPD, 30 cay-quaraniee. 


The idea Works, Inc. 


100 View Briarwood, Catumbia, MO 65203 
1-800-537-4866 314-445-4554 


Inquiry 727. 


SIR/DBMS DEMO KIT (75 Mb) $49.95 


Since 1976, SADAMS tas PIOMEERED Advancec DANS 


Боми, Engineer 

BI DAMM в аво DESIGNED to Ртл THE ВС 

ізі ш 545. SPSS EDO & БҰЗТАТ SIRIDBMS онем Inve 

Apoheabon Lend Portahiity foam PCa thou Sonencomgpolterst 
xi BE YOU SHOULD TRY SIR/DBMS?? 

Order Now! Bet Buyers Мәні Special Отаг 
SIR, A Division of Inter Systems Inc. 

512-480-3270 (K. 703-642-1800 (VA) 


Inquiry 728. 


MINITAB's a PC of cake! 
MINITAG's intuitiva commands are easy to use and 
remember, Features descriptive statistics, regres- 
gion, fine series, chi-square, hires graphics, much 


more, РС versian inci LOTUS interface, 30-даү 


ніш network pricing. Cal for FREE brochure. 


Minitab, Inc. 
3081 Enterprise Dr, State College, РА 16801 
(814) 238-2280 


Inquiry 729. 


THE BUYER’S MART 


STATISTICS STATISTICS | 


STATISTIX™ І 


Comprehensive, powerlul and incredibty pasy-to- 
use. Ful screen editor, transformations, linear 
models [ANOVA, regression, logit, PCA, etc), 
ARIMA, most standard stal procedures. Ciesr, well 


organized documentation, Satisfaction guaranteed. 
$168 PC DOS, $99 Apple Il. 


NH ANALYTICAL SOFTWARE 
PO. Box 13204, Roseville, MN 55173 


(612) 631-2852 
Inquiry 730. 


NCSS 
Professional, easy 0 use, menu diven малом 
system Used by over 5,000 researchers 
ы af eats 4 ұтыс? 
a f ics 
* 53 Poner Pac lemeni—$49 
= 54 Exp —$48 
= 55 Survival Ánalysis—$59 
We &ccopt checks, PO's, Visa, MC. Add $3 sim. 
NCSS-B 
AGS Ems! 400 North, Каутийе, UT 84037 
801-545-0445 


Inquiry 731. 


A-Cross 

This year's #1 Cross Tab package! 
Easy lo learn ^ вазу to use Superiast, бирееваѕу “Point & 
Pick" operation. 81 in conmeckons, slalsiics and Ізіне 
Майлев. Output io LocusVe KS fies, ASCE amd lise printers. 
81 with ша merkelresearch iima and Forturn 500 com 
paras. Accepts dBase, ASC! 8 Column могу баға 
CALL FOR INFO AND FREE DEMO WEK 


STRAWBERRY SOFTWARE 
42 Pleasant Street, Watertown, МА 02172 
(617) 923-8800 or РАК: (617) 928-0134 


Inquiry 732. 


StatPac Gold" 
Voted World's Best S'aussical & Forecasting Package 
in 1987 by PC World Magazne readers Su mës 
more voles Тап Ihe next closest competit. More 
comprebernve & gamer to use Ihàn aii othera, Gel 
ihe facts. Сам now lor you FREE troche 
, 1-800-328-4907 
Walonick Associates, Inc. 
6500 Micollel Ave S., Minneapolis, ММ 56422 
(612) 886-9022 


] UTILITIES | 


MATCH PRINTERS ТО РС 
For ress than $30 MatchFont and Mateh-a-Printer 
are geal for foreign and сепи wetings Gef ай 
ihe characters you need trom most programs and 
pneiters (Apple & Epson printers, daisywheets, elc ) 
Greek, French, flakan. Spanish, German, Swedish, 
Japanese, graphics You name it! № receve a 
demo disk send $5 refundable upon purchase kx 

Cal or whole 618-906-6751 


MATCH SOFTWARE 


6426 Coldwar Canyon, North Holywood, CA 81505-1113 


Inquiry 736. 


ATTENTION FORMAT VICTIMS!!! 
REARGUARD password protects you from accidental 
formatting of your hard disk. Мой memory resident nor 
modifies DOS Completely automated. mstallation. 
Manual and diskette provided. 

ONLY $2900 + $4.00 S/H VISAIM-CICOO (Өрім 
MICROBRIDGE COMPUTERS 
655 Sky Way 4125, San Сапов, СА GOD 
Order toil tree 800-529-8777 
212-334-658 (NY) 
FAX 415-593-7875 


415-393-877? (СА) 
TELEX EZLINK 52873089 


Inquiry 737. 


COPY AT TO PC 
The тат drive has long beenknown 10 READ but NOT 
roiste WRITE on 350kD floppies. Wilh "CPYAT2PC^" 
12m8 dives CAN ro&gtly WRITE 360kB toppies saving a 
slol lor 3 second hard disk or backup tapa. COP'TZPC" (NO 
Copy Protected) offers the preferable SOFTWARE SOLU: 
TRON, ONLY £79254 Б/Н VISAImMCICOD UPS BA 
MICROBRIDGE COMPUTERS 
655 Skyway, San Carlos, CA 94070 
Order ісі Баз 1-800-523-5777 
815-583-8777 (СА) 
TELEX EZLNK 62873088 


Inquiry 738. 


212-394-1858 {NY} 
FAX 415-553-7675 


Recover deleted files fast! 
Гкей Exptorer now includes automatc te recovery Noo 
lype n the geleed Dies пале Dsk Explorer hinds and 
resiores A Dish Explorer also shows what's really on disk; 
wew, Change o creare formats, change a fies status, 
change dala inany sector МЕ DOS $75 US. CheckCredt 
card welcome 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd РІ. 
Toronta, Ontario, Canada М4Ү 152 
(416) 961-8243 


Inquiry 733. 
UTILITIES 


VIDEO SYSTEM TEST 


This mienu-driven utility tests your POS TIAT video 
monlor and controller board combination for com- 
paubüly with 17 video modes, including 8514/4, 
VGA, EGA, CGA, and Hercules. Also provides test 
patiem for screen adjustment. $25. 


Adventa Corporation 
1096 E. E! Cammo Мезі, Ste 223. Santa Clara, СА 94087 
(408) 946-8545 


Inquiry 734. 


Class-A-File 


A dalabase tor your DOS (ies. Autormalicaly tracks last 
acness, update, and creabon dales. You classify sach 
fie, specify ownership илек pop-up уче асе acceasi 
ble fom any program. Clazs-A-Fie sorts and reporis 


aredig io your Selection, Like adde secondary keys 
io the 005 fies system. $69.95 


Automation Technology Research 
4790 Irvine Blvd. 105-375, kvine, СА 92720 


XPage Breaks 640k! 
Why buy expensive EMS boards? О5/2 ів not go- 
mg to use it. XPage turns your PCOCTIAT hard disk 
space ог AT extended memory as EMS memory 
it's compatible with mos! DOS EMS applications. 
Write lor tree information ог seng сһеск/ткитеу 
order $39 + $3 s/h нт 

AMC Technologies 


T Baron Park La., #21, Burlington, МА 01803 
(617) 272-8208 


Inquiry 739. 


LOGGER® 
Logger. for BM-PC and compatibles, track and reports 
Use, Tone on, Tene off, Directores used, Programs 
used, Program slarVend Time, ind caloulates 5013/8 
Tracks dvaciories/imes: Opened, Created Hénamed, 
Deleted. Completely transparent Retails for $74.95 with 
Guanury fescounts аа. 


System Automation Software, Inc. 
8555 16th S1, Siver Spring, MO 20010 
1-800-321-3287 or 1-301-565-8080 


(714) 838-6607 
Inquiry 735. 


Inquiry 740. 
MARCH 1989" BYTE 303 


THE BUYER’S MAR 


UTILITIES | 


WORD PROCESSING WORD PROCESSING 


$79.95" 
| Order the RED Uliites now! Programs include: 
Disk cache speeds hard and floppydisks. Printer 
| spooler. Batch Пе compiler speeds batch fies. 
Path command for dala fies. Wild card excep- 
lions. Sort directories. Over 10 more programs. 
BM РС, Visa/MC, Send for free catalog. 
The Wenham Software Company 
5 Вила, St, Wenham, МА 01384 (508) 774-7036 


PC-Write 30 = Shareware 


: VGA, EGA, 


таги 
Hard Disk Printers Epson LO 24 
Laser. м. 


for очи сағ 
Information Technology Lab., Inc. 
280 Park Аға. &Е. New York, NY 10017 
TEL (212) 557-0177 FAX (212) 557-0170 


Inquiry 741. Inquiry 743. Inquiry 745, 


WORD PROCESSING 


90 бау money beck guaraniee. VISAJMC. 
Quicksoft 1-800-885-5086 
219 Frsl Ave. М. 89224-БҮТС, Seattie, WA 88109 


YOUR SALES MESSAGE 
abdul thé special computer product or sacvice 
that you provide belongs In print. 
THE BUYER'S MART 
cen help you reach compuler professionals and 
produce valuable inquiries for your company! 


Сай Bran Higgins lor more information | 
4 (215) 331-2748 603-924-3754 
inquiry 742. inquiry 744. Inquiry 746. 


DuangJan 
Bilingual word processor for English and: Arme- 
nian, Bengal EuwofLaln, Greek, Hindi, Khmer, Lao, 
Punjabi, Russian, Sinhalese, Tamil, Thai, Viel, , . 
5109.66 аһ (foreign + $12 ah) Fontedaor includ- 
ed. For ІВМ with dot-matrix & LaserJel printet 
Demo $6 + $1 sh. 


тосек Supports On-screen 

foreign characters and NLO Printing wih no hardware 
rvadiic gtiona. Font Editor. $355 doi matrix; $150 
add’! tor laser; $10 domo S/H in US ж/д. Ява PC, 640K 
graphics. 30 day Guarantee, MC/VISA/JAMEX 

GAMMA PRODUCTIONS, INC. 

710 Vfishre Bird. Suite 609, Sania Monica, СА 90401 

2034-8622 Тік 5106008273 сатта Pro SNM 


MegaCh C 
3524 Coran йе Риана, PA юм 


145-1606 


BACK ISSUES FOR SALE 
an. | $4.00 | $6.00 | [56.00 | $6.00 | SPECIAL ISSUES and INDEX 
Eb. | $4.00 | $600 | $6.00 | 1| $6.00 | BYTE 83-84 INDEX $3.00 | 
March | $4.00 | $6.00 | $6.00 | $6.00 | | BYTE 1985 INDEX $3.00 
April | $4.00 | $6.00 | $6.00 | |] — | BYTE 1986 INDEX $3.00 | 
May | $4.00 | $6.00 | —  |$6.00 | — | BYTE 1987 INDEX $3.00 
une 1985 INSIDE THE ІВМ PCs $4.00 | 
uly | [ [ | $6.00 | $6.00 | $6.00 __ 1986 INSIDE THE ІВМ PCs $5.00 | 
Aug. $6.00 1987 INSIDE THE IBM PCs | $6.00 | 
Sept. $6.00 1988 INSIDE THE IBM PCs $6.00 
Oct. APPLICATIONS SOFTWARE TODAY SPECIAL $4.0 

00 

Nov. [$400 | — | |5640. | Circle and send requests with payments ta: 
Dec. | BYTE Back Issues 
* Benchmarks Issue \ Price One Phoenix Mill Lane 


[1 Check enclosed Peterborough, NH 03458 
Payments from foreign countries must be made in US fads payable at a US bank. (603) 924-9281 


ГІ VISA O MasterCard. Caro = Ехо, Ом 
SIGNATURE 


The above prices теішіс postage in the US. Please add $ 50 per сору for Canada and Mexico; and $2.00 per copy to foreign countries (sur- 
face delivery). Please iow 4 weeks for domestic delivery und 12 weeks for foreign delivery. 


| NAME 
ADDRESS 
| CITY 
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Subscribe 10 BYTE now and save $17 off the newsstand price 
of $42.00... and $5.00 off the regular subscription rate of 
$29.95. You'll also receive our special IBM PC issue as part 
of your subscription. 
Г] USA $24.35! year ГІ Canada $26 98 U.5./1 year 
Г] Bil me 
(| Payment enclosed 
[1 Chargetomy[] VISA C] MasterCard 

Account # 

Expires 

Signalura 


—À 


Subscribe to BYTE now and save $17 off the newsstand price 
of $42.00... and $5.00 off the regular subscription rate of 
$29.95 You'll also receive our special IBM PC issue as perl 
of your subscription, 


[L^ USA $24 8571 year ГІ Canada $26.95 Ц 5./1 year 
ГІ Bill me 
L] Payment enclosed 
LI Chargetamy[] VISA С MasterCard 
Accaum # 
Expires 
Signature 


ГІ This 15 a ranewal order 


Name 
(Please Print) 
Company 
Address 
Gity/Stale 
Country 


Code 


Fos direct ordering, cali toll free 1 800 257-9402 weekdays 
900 АМ-500 PM EST In Mew Jersey. call 1 609 425-5535 ш: 


#1 


t 
Please allow 6-8 weeks for processing your subscription. Hi 


[ This is a renewal order. 
Name 
[Please Print} 
Company 
Address 
СТРЕЛЕ 
Couniry Code 


For direct ordering, сай lot free 1 800 257-9402 weekdays 
9:00 АМ-5:00 PM EST in New Jersey, call 1 609 426-5535. 


1 
Please allow 6-8 weeks for processing your subscription, ВИ 


iBJ5484 


r 
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DVIE 


Subscription Department 
P.O. Box 558 
Hightstown, N.J. 08520-9409 


BUSINESS REPLY MAIL 


POSTAGE WILL BE PAD BY ADDRESSEE 


DYTE 


Subscription Department 
РО Box 558 
Hightstown, N.J. 08520-9409 


Шылы Ы Һ.,əҘҺ ыы Ы а 


NO POSTAGE 
NECESSARY 
iF MAILED 
IN THE 


UNITED STATES 


NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 
UNITED STATES 


Special ! 
CompuGUARD 


An VIRUS .., $75 
Асем CORO... $129 


AST Premium 


296/305 


Call 


Summagraphics 
Мас 12x12 Tabiat 


PRINTERS & LASERS 
ES алымы; 


Ветер кт ОИ ee 
ынан ар, ЕЕЕ 
rut 167 
КҮТТТІРТТІГІІ. 
iar ызу ға ЕЕЕ 
MSP-45 EC CNET S I 
MSP-BU crea “*хтрипипии т из. «+ АВ 
МВР-55 а кнын Арта жа ЖАЙ 
Ргетйн»35.,,.,,.,,,......430 
Tibulo 94................ 
Trbuta 224 ...,.....,.-.. 
Скок 60 ....... 
НР Laser Jlli. 
IDL 850 Serise . 
| №1 ,.... neat ——— 
Panmsonle TOBO-m?7 


— ІЗ 

Це ы — —— — Áo 
i. EFT 
E PPP. nd 
peti, RRR EE < 
ыар — = 
SAWS .............,...... 008 


чаіц жер 


351-3Х а x L] т + .. 888 
Others et кь ша а га кадо ш „„» „Сай 


MONITORS 


Andak 1200 5 Card кй ыа АЙ 
31 ery а кз ТҰТ ЕЕЕ 
Hitech) 20° Supe Scan .... a 
Мары Diamond Scan 1381 . 
Honderm Viking SETe sere Reve 
МЕС Mulisyng !.............. 665 
m == кч Н ШЕ 


КЕ 


Sony Muliiscan 1302. cies ыны 850 
О... „акен оо 476 
Zenith 1490 Fintacreen .. 579 


SOFTWARE 


Ашап Кейс 4.4..-...а TV 59 
BoeingGraph ................. 190 
By-Lino *"84124XwNB4RnHÜ цацрарие я 169 
Carbon Copy Piut., passa .... 07 
1 €——— а с ИЙ 
Сору ПРС.,...... ETTET T ..,18 
Corelast —————— * ( 
DacEmsy3ü .,,........ —-— 
dûs IV очин таъоми “.-.....Ойй 
DeslgnCad еетічттагенгиткеігбӛ М8 
| DeskEnk -$ rw рваные gre 
ВИТО E^ TEZIIITQEEEI TIL 
Oraii 1 Pius , TURP ew eh don 
була к Ultra . —— | 
Drak 4D Mod & Options ...-...Call 
Осйаға & бапае афион жааи ри ‚ 8 
Базу Хна Фокино на 


Cad (602) 661-1050 


SINCE 1984 
New Orders: 


ZENITH 1490 


FlalScreen 


$579 
DESIGN CAD 


Standard or 30 


SOFTWARE (солу 
- du EIIITIL DET CO TL OL 
Faetfiack — in] 1422444 Oe 
Fastback Plus .................85 


FoamTogl ...... TUUS MA — ЖЕ 
Freelance Plus. .,.............299 
Fox Base РЫ5................ 179 
GEM Draw Piya зи извне — |. 


Ganorle Саб4390.............. 
Generic Cadd Others лаа ee 
harvard Graphics .............266 
ln Housa ACC ....,..........., 107 
King Dusel [V AMT 
[арек Plus — — ҰША 
Liesure Sut Саму й а... 30 
Lighting Hard Disk Speedup ......58 
(оһ 1232. 1 ——— уй 
Lolvs Agenda ...........,.... Сай 
Managing Your | Money ......... 113 
MathCad 2.0 жағы бЕрЕ Ка + ө pees О 
MicroSoll Flight Sim ............35 
MicroSofi Windows 2.0.......... 88 
MS5-Bos 3.3 ...... ee eee 
Notan Util О Е ee ee 
Moved Ңызнаға288,,.......... бай 
PageMaker 3.0 ,,..,..........Сай 
Рағадох 2.0 МА «тачка Oat 
PC Tock Dnluan ee E 
Раг ED Жалыны» Сп 
Peachtree Accounting Il LL... МЕ 
Peachtree Әмее.............. al 
PFS: First Chose 30 .,..........89 
PFS: First Рау Мал 240 .........67 
РЕВ: Profeastonal Fla2.0 ....,,Call 
PFS: Prolessional Phan 1.02 ...... 81 
PFS: Professional Wika 20 ..... 102 
Plan Parfeet . — 
OAA.. „Ба-а асаа _ 
OsAWte ee eee wt 
ОӘлаша....... . .. an Wie 
Нары File к ean ЛГ | 
RcBaseferDOS .......,...... 418 
ShipMate™ (ups Manes] ....,.. 199 
SideKickPlus ................Сай 
Sorel бұятап.,..........,..,.418 
Sprint ттФечачяляан 
Тірі; —————— ИШ 
Turbo Basic, C, or Pascal ....,..,88 
Ventura Pubsahing 20 ..,,...,.458 
VsisaCagd E Libraries 4e*snüdes „Сай 
Wedows ...,........ . «all 
WadPerlgc! 5,0 Маса ій 
EI. eee es epee vewerver ЖЕР 
АТтееР о ........ 
Tell’... ............ a Г] 


«eas IBS 


Ce вая ы 


МАРИИ |. 


Сақта 1923-СТ..... иена 
1042-57. А ...D98 
Dravang Brd 12x12 Ей. wann 365 

Ema Swset-p&X! „..,........ 548 


Нен: Met 
DMP IM ................ 


Circle 182 on Reader Service Cand 


THE PRUMTIVÉ. CAAIGH TSM AN 


DRAFIX 


Ойга, 1 Pius or 3D Module 


Call 


SMART MODEM 


120081. 24006 In. 


$59 | $115 


HITACHI Digitizer 
10 Year Warranty 


Puma Pro 12x12 
(replacing Tiger Tabiat} 


4-Bin Cursor , 1-Btn Pen 
& Mouse Emulator. 


Digitizers & Pipe (cont) 
CMP 51МР ........... 
ГАР £1 мет” 7 
DMF 52МР Жічеатттғчанвтч . 2600 
DMP 52 eka pwc ce hanes nae 
DMP 55А ck БЫН 
DMP 61 SEPT TORR Ree Ert 
DNPER лт» rh rr tris = 
MP Орден ...-.-........... 
Hitachi Puma Та 110-7ам к 
Рухтайго 12х12,4ЫлРет„5\Ч , 240 
Ч еке. айн = 
OE OO *»aaàuskabeladan B 
жылд Ектезаваенен-ы Cal 
Кима IS 12х72................286 
| ase gece coii 
Summagraphics 12212 Plus .....325 
19512 Pra «4 Duli $ ук... 999 
Мы; Ви Pad 12412, АВ Jip ...268 


.4.4. 


HELPERS 


Logica! Connection 25675126... „Са! 
Отыр ———— MÀ 
RARMAN .................... 155 


WANTED 


Ог па! Programa - utilities, 


applications, etc. Earn 
royaiities іп just 80 days, 
Mado Fax your nio ta atin Bi 
VS-DOS & МАС compatta only, 


Рио царили PO's are Wacana. Pikes (©! cash Фыхиғи and are subject іс Change without! notice. Product com 
eer warranties, & cars ага respons Шү gi masulacnure oriy. AD reos are заба to a ceslocking les, Рог. 
chacha delay shaping А? orders oniy add 6.7 Lax. Сабын ane proceed same Day. Intemational orders 


1-800-621-3999 


MITSUBISHI 
Diamond Scan 


$477 |5379 
PANASONIC 


PRODUCTS NOT LISTED ... CALL! 


CAD...etc. 


PC & MAC 


A d Disk 


TOStI-m2 


$179 


1124 


Call 


DRIVES, MODEMS & FAX 


Рыбин 3.5" 720k Diva ._....... 


Misutishi AT 41764 Mio Hard 


Балара STZ25 wired .... 
ST238 ЗОМО ғ/сані 


газі 


Shwp Fax UX-140 4 Phone .. 
mod Modem 12008 nl wisw.... 
TT 
Teac 35° 720% Dive ........ 
3.5" 1.44Mb Drive Жжіғеечевнң ц 
6.25" J60k Driva .......... 


2400B int wise . 


ae teane 


5.25" 1 215 Drives ....... 
US Robotics . И 


ВОАЯОЅ & NETWORKS 


2-Com Eilwortink ............ 


Adage ADIGA 
AO1C/BL ка4%%64442%алжи 
Аны ................ 


AST . 


ATIEGA Wonder .....,..., 


VIP VGA... mA hak 
Сару ї Opt Board Ob L 
EtharNal Plus """" db mom d n 
Ganos УСА 750x1024 ..... 
Hardas Graphics Plus ... 


Intel &bovoBoard 206 STk ..... 


AboveBnard PS 2М685125 |... 388 
Paradise EGA 480 ..... ... Cal 
VGA Piya Pe ee ADS 4%-- Call 
VGA Plua Ж ....... — e 
Pro MY PLU 
Sigma Designs VGA .......... 208 
Topa Flashcard ,............. 143 
ҰӨЙН.,.....-...,..,...., Сай 
Video? Vege Delona ..... БЕТА ЛИТ 
WER e a ainan teint eraa Gall 
L^ hu А . aan vie 5255 


Ұ/петтел Digital ЕМ Рад .., Call 


It PAYS to [DataBase Special 


LL S 


Artisi ee ee ee 


Oriwa 


34k 


58 


wearers 


Е чья e^ 


BUY- MHI! 


Service Yo 
Expect !! 


и 


Yolume Bids 


Wecome! 


VISA 
MASTERCARD 
РО 
Jus) Гай First 


VENTURA PAGE- 
PUB2.0| MAKER | 
$457 | Call | 
SCANNERS 
ScanManorComplere РС p 

НапаЗсалпе” 


_ $155 


COMPUTERS 


AST Premium 
286 Model 80.............. 7349 
TBE Modal MOX a aranna n e #208 
306 Modal 900 o rererere 2878 
Mauceahi МО2ВЕ Шығазжтағтынаяа 
МЕС Мілізреесі ies — 
Mufispeed EL Е.......,..., 1423 
МиимгеміНбО.,....)..,.... 2208 
Ташов Laptop — ааз И 
ТКО. ,..,.. үт 
Zenith Laplops 
Supe Speri- Dua ee ee ee 1870 
SupeSpat 20Mb .,........ 2257 
supers рой 286 2ОМЬ ..,,... 3296 
SuperSpot 288 4ОМЫ ........ Сәй 


*W-45$—^595-b»üuru-- 


coprocessors 
Genuine & New 
9087- 1449704 —— e E 
Аб2А7-В bene алайы —— eee 
‚240 


80287.10 .. 
80387-16 ки ——M ОЙ 
30387-20 ...... Саф 
83387.25 ........ 
80387-5Х ....... 
8004874 (lor Барюре} ТІПТІ... 


ңгиғтичяцетүйзттіи 


хфаужрциить 


‚549 
зв 


тінчетяғ 


вљачну тнай 


MOUSE 


Laphech С? бый! arBus , ....... B4 
C7 Crom Mouso & Paint .,.,.., 85 
Нв: Вых | аъ nm 
Bus & Paint занга эга еге Е 
Seria! & Publier ...... essa Т4 


OPTICAL 


Orsini ver КЇ) -amann Maassa dea 
40 me equiv. ior moat opilDrives 


Mase Ту. 465 
Ғолбазе Plus ~ 179 
Pasadoa ...429 
Rapid File... 175 
Rbaas lar DOS ... 415 
ОБА. TF? 
Сия... 148 


MHI Warehouse, Inc. 
8129 М. 35th Ave. 42-206 
Phoernrx, AZ 85051 


New Orders: 
1-800-621-3999 
Order (Го; 602-997-8877 
Fan; 602-243-3939 
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Mail-Order Electronics 


24 HOUR ORDER HOTLINE F 
415-592-8097 "Jem 7 Десе 


a мк шиш» шше о 

МЕС ove УЗО CHIPS MISC. COMPONENTS 
tha 304 in Your IBA PC and MISCILLANEGUS СР S000 SERHS Галіна 8900 SERIES Cratirueó 

peine Пшр ipei АТ o pre | rio fcr | Peta eae | теш Pine 1M ыз» wont aye tees ^ 

LPD7010B-5 (sate) узбстір,..........5 749 ЖЕ -- мін oS ЛА n um ae ae TMu35 tal зн THB GS bid @ 29у 

UPD?0105-B [амн үт Chp. . .. STEPS $ 9,48 BÜAT-SIBMAMr|, ^ 159 95 A751 135. ВАН! 3795 14225 224 83. . E MS 10,446 35v. 9 

BPOT0 108-10 спомна ұза Che... $4295 $12.25 BOBB|SMH:) . 495349 BT5IH [35-12 MHI, 3983 POTENTIOMETERS 


В8088-28МН2) 5-95 595 
BIFE ssa ,...%9652%5 


8155 HIAS 1205 
80285-10 LEE 1.41. 381096 
BOTS? (бын ‚ 15995 
80287-8 ian) 229 95 
80287.20 ЮЫН 279 95 
80285-15 PGA ,2099.35 
80331.16 ИБ! 439 95 


UPD70116-8 (яыма)удастр.... 99-95 $ 7.55 
UPD?70116-10 (мна 930 сыр... . $4695 $15.49 


hg App desert pins «ilo space masked "XN" HOO ІК 
xe ÚK 20, Оқ кұн мін МЕС ш 


ibd mini € ке 98 | G3PXX м wan 1 Le 86 
TRA 


Pur! ha. 


7404. ,., ,,.. eo SUE 45 80187-20 (AAH. 55995 

7402 „.. .. 18 |74885 . БАЕ 29 80387-25 (5А. ‚ 589 95 

240... .. sae 15 |760." 156 188 495 ВОЗЯТ. СУ Mu 59995 

7408 ._..... 38 Жж|ғ%02,,, 49. 39 28671 0777 7771"! 755 DO "NAM p B22À4 ме)... 949 

7406 ....... 99 2917493...... 45 35 ЕЗ ТЕРЕГІ 87505, ӘМ) 4-06 495 82288 (OMA, -.... 895 SWITCHES 

7407 "P SALE 25 7412} .... SALE 25 2000 SERES B251AÀ. 1 Ж 64 

TADA re 35 25 ?4121.,,... SALE 35 903 ETT B253-5 . net T" DATA ALQIRSITION JMT123 SPOT Ór- 0n 1.19 206-8 SCL к on OF 125 

7410. ,,,,,.ЗзШЕ 5 | 74125 . SME 35 eH SE rr 1265 . ‚ 4.98 ADCOAQR CN ,..... 2.79 МРЦ121 S01 0еҳт 0n 3.19 | М5102 591 их, 39 

741714 рез ал. ‚ SALE a 74126 LE 144, SALE 35 8075 E. 5 нң 1.25 32554:5, аква» ца; 795 ADCOBQACCH L9 549 

заи 2. r SALE % Тајаз...... SALE 395 4035. | 445 159 8259-5 : 0 652 175 СС | эв 3.28 D-SUB CONNECTORS 

1490........ 29 19 | 74154 ,..... 125. 125 EE CANO он "1 UACOGUMLCN . 4595 1,40 Opes mazan 19) 060253 Fema tien 7% 

74331 ..,,, SALE 15 | 74158. ..., 125 BORSA, Шы д DACIODBLCN., _.. 5.95 LEDS 

7 .. за 29 И: = яз 8048. .. 155 №! -5-1015D ,... 4-85 295 - 

7434 ry, ЗШЕ 74174 ... .. SALE BORB.7 35 5.49 AY-341011À — ,. 195 MOSER И Aes sans 1) AMY 141) Зажим «. A 
74176 .,..,, 5ЫЕ 35 Eel не FES TT, (ram . 17] RCSSEC TET, Catone т? 


?4176б......5АЁ dB 


7445, |... 7418!,. .... SALE. 149 IC SOCKETS 
Ұ447,, ничнвак 89 74189, ee SALE 1,49 Low Profle Wire тар панары 
TASB ...,... 95. 185 | 74193....... БӘ чн Р. ; ПЕ. ылы ты айы 
7472 LLII SME 25 | 74198... SME 128 de ay ce. Лара г ов 
7473 .. ... 39 29| 74221. ....GAE 58 | оу әй Жон “г 6502 265 МА... -...... AA Майы... . . 85 
7474 ..,, -SALE 25 | 74273 .... SALE 149 м oe к NER... 25 | аман 222149 
74365. SALE ZMAN Шин — s.s. = Ж.Ш) # АО | 2m B MET 
24357 Е панд 2494 жам Low Pw 149 6520 es т 95 ЖАР. 1 feed ч e 2h err ба ES 
UTEM гк Wia — 20085 1040 Е ә| ЕЗ ....., . 295 29 | АМИ... .. .. тда 
Sit 7%4 Арм [CANS]. ық 24, | 6533 549 4% за балын Standard (вам à Та] & Wonder Plug Sarikat M35 ыам 
HIE Хий | Mni LEX) CMOS .. еғізе | 6551 ‚2 д 
74,5188 .... 75 БҮР ХАН Tia IONOS ‚ {4 Jay | GSCHORLMOS! «bb 14,78 Z4HCHISPEED CMOS 
244,512... 1 SALE A5 74,5166, ,,,. SME be ВЕБЕР 1 244.4 Hing (M) LP (МЕ 4 € anm “a + des 144 Part Но Ры no. 
74.504 ..,.. SALE 16 | 745173 . SALE 25 ӨШСЕ 204518 Бон (16x) LR ME ..._. 558 305 | 6602 __ 295 il -——X Ls 
та ЕК _ SALE 16| 74151743, .5ШЕ 2% БАР.) ӘП к (SQ OMDS 0. мезі | 600 ., , ELENA T«HC0O . ., SALE 17 тант .. _. 59 
таға, S59  48|74L517&. . БАБ 25 б?Баһ 15 51958 ға 4) 0405, ‚ 95| бат . ... 1% JAHCOZ .,., SALE 17 | 74H0721 ,...SARE 68 
24507? ... 59 49| 70571099. Swe 255 | БАН ТТГ ., , юа | 6840 .. 8489 205 танС04. .. SALE 12 | танс240й SALE 59 
та SOS ... . 28  18|74 5191 SAE 3 БОБА Р 12 619218 ns (64) LP CMDS ag | 5045......,.. PPG 240 PARCOS ..... SALE 17 | 742244 |.. 78 
7ALS10 .... SME 15 | 74L5193 .... 60 59 | анар мй ins AKI LPCMOS LL. x25 | 5850. .,., _., 4-35 hab PAnCiO «SALE тә | 7AHC245 .... SALE 88 
TdLS5 14 РЕТТІ: ж та, S271 i ,- SAE аў а 50 TARCIA знач D 29 7T4HU2753 ops SALE x 
741,527 ..... SALE 19| 74,5240... SME 45 TAHC30 . ,. SALE. 18 | 7440259... aD 
744532. ..SALE 19| 7465244... SALE 49 TAHC?T4 ... BALE ж | зан 2% 
741 542 A 4$ "та з &245 - SALE 5 74HC73. -ч ... SALE 28 тен 4 - ШЕ 59 
74 $47 ...., 89 79| 1415255 .. 99 89 PAMCIS. ... GALE 29 |TAMESUS .. .. . 72 
74,973 ..... SALE 25 | таза.) ва 78 —————————— ED е” БК... CAE mB 2% Ноа o BALE ie 
та.574 -. ., SALE 1 74.8275. | із 39 NAM FA MCCE ч ” atit - + BALE 
€ К ' SAE к 1815322... 349 338 DY ic Кы моба. ... 1095 ТАНОІФ3-, ., SALE 49 | гне, SAE ЯУ 
74.575. ..... 29 29 | 7415365. . SALE 35 ТИМО. 104857619 10045 IMeged 51Р _, мв эй МСЕВ?ОЗИЗЗ ... 10195 р... 49 | 744С4043 , SALE 25 
та 585 ..... 50 49| 74.5365 ._.., МЕ 25 ГИМС 10 104857619 Wes IM ШМ , MC62450L10 19 95 74НС132 ....SALE 30 | MHC4OSD .— SALE 28 
"ALSBG. |... 20  39|74L5367... SALE 29 | нака Rh — 104457509 De Megas Бр 1995 | MCBBABIRCIZA 12065 Sten P ЛЕН. 2 
74| S0) ..... SALE 29| 74 5268 ,... SALE 25 | nen 104657609 йиз Meg ЫМ . 408% MHClag SALE 35|тансаып. . БАЕ $9 
ла 593 ... SALE 29 | 745373... SALE 59 | tuat озым VOS... . M55 | Commodore cis. um Oa | Саи. " 
74281227 SALE 35 | 745174. АЕ 42 | meute — Wd 150% 245 625 Ны x |}: ы E 
745125... 4d 39 | 745393 ., SALE Бә № 416.5 16 38411 15б рәм 2] . era] бб 989 селы нСао43 . SALE 99 
73.5138 ,,.. 49 39 | 745500 ....505 505 401-15 1310720 tes (Pos baal ‚ .. SA| WOJO . DBA 249 
7415139... БАЕ 29 | 74L5524,,. 195 185 444-0 өріле бл. 349 512052 . . ЕР 99 
2446154..... TIG 109 | 7465628. ШЕ 195 шы s 6551511 iin А А 254 55044 ._... "EN TAHCTOUO .,,. BALE НСТ =|. BALE 5 
7415157 _.. 45 35 | 74L S042... А9 404-15) ЗЕМ Ила ан ҰЛЫ КЦ Г. a 1... 2 T4HCTU2 .. SALE ТӘҢСТІЗ?..,. SALE 19 
74.5158. . SALE 25 | 745646, SALE аз 41255-60 252446 Se& paparo . - на | 650...... .... 1295 ?74HCTO4A , . SALE 17 | 7aHCTiTd , , SALE 2% 
Fal Sik _ SMF 75|т4 5878... SALE 31744-80 a Mn ,... .... 94| 5522....... .. . 285 ТАНСТОВ ..,. SALE 45 | МНСТІ75.,..5ШЕ 25 
7415169. — SALE та 5528 . 228 229 1756-100 2821440 Ши 2 ee ag, 12% 8625 .,,‚, . 495 195 74MCTIO.. ..SALE 15 | 24НС12А0 SAE 59 
чате 4255-4 ама! ges. s... s. S НБ | 6526 ,)), 285 13,95 TAMCT2Z...., БАЕ wt? | T4HCT?44 || SALE 


ROMS: | 
JABR ,.,... ЕГІЗІ . ... ..., 140 
74504 ,. SALE 745189.......,.,.. 1.48 
745196 .. SALE 59 


тансты ,, , SALE 35 
JAHCT8S .. SAE 15 
MHCTIMS . 


2424441 1566 ism s ey) 118) 6542. 6-49 495 
2 . Эз 


ТАҢСТ372, .ЅАЕ 46 
TÉHOTI3IM , SALE 


"b яжағінт 


rr e 


24510 і vos, MLE ' 745240 , C E E E a. 1.39 762 144% Нен Stent CIS. E 7 3 > = 7 

74532. ....ӛШЕ 10| 745244.... EALE 75 Қа---ы. БІР gee m 3 LMIMSBN.. „у. 35 
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Now Available...Jameco’s NEW 
Winter/Spring Flyer +138 with 48 pages of 


Computer Peripherals, Components & More: 


Jameca ІВМ AT Compatible ЖЕМН? 
80286 NEAT Motherboard 


Now with Narton SI of 18.0! 

‚ Expandable іо 8MÉ i 
| HAM (Zero-K included) 
~ Bf'!'&MHz switchable 

* Supports all NEAT lunc- 
tions including shadow 
НАМ, EMS 40, RAM te- 
mapmng and selectable 
wall 518465” BOZAT-10 
Соргосазьси canabillty 
- AMI BIOS ROMs included 
* One-yegr warranty 


JE3010 влё&мнг near (АТ, . $469.95 


Jameco IBM 
| PC/XT/AT 
| Compatible 


m 


Благі PO/XT Ғар-Тор Case... . 
Simretard POET Slate Casc. ,...- 
Baby XT tubo Р-р Сав. .... 

Baby AT Fip-top Case. % 
Baby AT Ste Саза... 


JE 1018 
iP 


еее: о 


TEST EQUIPMENT 


Мгігх M4650: 
: Herel u^ аига 
1 472 Deg LCD 
' kanut ranging win Gyverlaad * 
Peach 
н Ааа Сап бт fries 
‚ Tests. ACIDE Vollage, 
Resistance, Conliauity 
Capacdaace, Frequeeucy 
* Оте Yaar Warrenty 
| Bae 7L ea SW xz 15"H 


М4650.... $99.95 


400041 NSS Line бы» BGock-Vol. 1 (U0... 
400042 WSC отан Ома Вова. Я 680)... , $ 


U.S. Funds Only 


Shipping: Add 5% plus $1.50 Insurance 


(Мау vary eccording to weight! 


California Residents: 
Add 6%, 642% or 7% 
Sales Tax 
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COMPUTER PRODUCTS 


— Additional Motherboards — 


| JETO01 атты PORT. ee $ 89.95 
ӘЕ1002/ағлоымш СТ... „$109.95 
JE3006 ASTM АТЬ..... «ея $329.95 


Gaby Al Fap-TeoCase ..... ^. $69.95 


JAMECO SOLDERLESS 
BREADBOARD SOCKETS 


4 gi һу ср Єл со о 
«> 
- 
ш 
Ел 


400043 HSC Linear Date Борма. WI (05. ... $ 9.95 


Jameco ІВМ PCIXT 8MHz 
Compatible Kit With 256K RAM 


. Free! QAPLUS Diagnostic 
Software Included! 
~ Free! PC Write Word Proces- 
sing Software included! 
‚ 256K НАМ Included, 
Expandable to 640K 
‚ 4.77 or MHz Switchable zd 
« AMI BIOS ROM Included 
- Save $128.06 
Part No. Descnetiun 


JE1001 


4.77 /8BMIHz Turbo Motherboard 


(Zero-K RAM -- includes AMI — ROM) 
JE1010 Fin-Top Case.. ғатты C UU TP TS  ; 
JE 1015 T ЈАТ Compatible Keyboard, са .. 59.95 
JE1020 525" DSOD Disk Drive ware "e: Saoer ona nuaa n о MEME 
JE030 150 Watt Power Supply. . пы ЕВ +3--+.» 59.95 
JE1040 ЗБОК Floppy Crnrolier. , льна pain вае а зола... 08 
ЈЕ 1050 Mono/Graphics Card with Primer Port 2 isses eon 59.95 
АМВЕЯ 12° Monochrome Amber Manrtar. ‚ + - РР о 
44256-150 256K НАМ 19 сімоз)..,.................,...... ‚+. 103.41 
Save $128.08 Regular List S 01 


4ЕЗ002 вм сотбаные Pont ем urbokit. ... 9499.95 
IBM COMPATIBLE DISPLAY RONDE 


АМВЕЯ 12*Ambert^onochrame . 
CTX2410 м- AGB Color ..... $279.95 


14" EGA Color - EGA/CGA Compare, 2204! 
350 Max. Hesolution [PC/XT/AT) 


& ж п а à ә йй ь - ь % м ть 


14" EGA Monitor and EGA Card - EGA compatible, 720 x 350 Max 
Hesolution — displays yp tg 16 calars (PCIAXT/AT) 


4Е1058 SAVE 540.00......................%518.85 
TM5155 14" Multiscan Color.......... £54945 $499.95 
QC1478 14" VGAMonitor................... $449.95 


14" VGA Monitor and VGA Card - 001475 УСА Monitor and Orchid 


VGA Card (PC/XT/AT) 
JE2055 ЗАУЕ570.00...................... 9649.95 


SARECO IBM PC/XT/AT COMPATIBLE CARDS 


Cards 
JE1050 


JE1052 Color Graphics Card w/Printer Port IPCEIXT/AT). ona av $49.95 

JE1055 EGA Card with 256K Video RAM [PC/XT/AT). ..... 5158.95 
Multi ИО i 

JE1071 and Mone’ Я eee р нг $119.95 


Multifunction, МО and Expansion Cards 
ШО Card with Serial, бате. Poraliel Printer 


JETOGÜ Роп апа Real Time Clock (РСТ)... 6 .-.-. 959,95 
МЕ1061  ns232SeralHatCardiPC/XTI. ............. $29.95 
JE1062 A5232 Sena на Card АТ),................ $34.95 
JE1085  uvOCard w/Serial, Game & Parallel Printer Pert АТ... $59.95 
Ua oaGoNE CU ILU Op epe .. $119.95 
IMB of expanded or extended memory, рагайе! prinler 
жүз freak o bear (Are рої 5169-05 $149.95 


Momy and Hard Disk Controller eine 
20/40MB Hard Disk Controller Саға (PC/XT). . 79.95 


350K./7 20K/12WB/144MB Floppy Disk Cont. IPCIXT/ADY 5 $49. 95 


360K Floppy/Mard Disk Controller Card IPC/XT). . . . $129.95 


360K/720KJ 1 2М8/1 44MB Floppy /Hard Disk 
Convolér Card ГАТ).,.....»...-.... $149.95 


$20 Minimum Order 
of inéarruptfon в; 


IBM Ы т registered быата af бүгіледі Machines 


bail гон Electronics -Morkdwidg 


ameco 


1355 Shoreway Road, Belmont, California 94002 


ЈЕ104 
JE1 =r 
JE1044 


4Е1045 


ANNIVERSARY 


"YEAR 


1974 - 1989 


COMPUTER PERIPHERALS 


AMI 80386 
Motherboards 


* Expandable to 2МВ (Zero-K inci] of 32-54 RAM 
wilhexpansionboard[included) › Expand an addi- 
tional BMG using the JE3030 below, Zoro-K тс! ) 

- ХТ lontprint-AT compatible - BO387.16/20 ca- 
рабу - Built-m set-up and diagnostics * Includes 
АМ BIOS ROMs ~ One-year warranty | 


JE3020 івмн: 50386 (A... 81199.95 
JE3025 томн: 58038647... 51499.95 


J£3030 UMB [Zevo-X; Daugnorooaed... $249.95 


Seagate 20,30 37 
40 end GOMB led er 


Half Height | А 
Hard Disk 
Drives 
STZ25XT (Picbur ed] 

225 — Меде а i aes $224.95 
ST225XT 205 w/Controber PEET) a $269.95 
ST225AT 2068 w/Controier (AT)....,... $339.95 
51238 20008 Drive only IPC/XT/AT), .... $249.95 
ST238XT 30008 wrConiriler (РС/АТЬ...,. 5299.95 
ST238AT JOMB wrControliet (АТІ........ $389.95 
$1251 40MB Сите only ФС/ХТУАТЬ..... $373.96 
ST251XT 40MBw/ConL Card (РСТ, ,... 5419 95 
ST251AT апый w/Controller Card (AT). ,., $489.35 
ST251-1 40468 Fast 28m« (ліе ony}... . $469.95 
ST277 &0MB Gave only [PC/XT/AT),.,.. $449.95 
STZ77X1 GUMO w/Conticlier (POA)... .. $499.85 
ST277AT Бома wione Сма АТ). . (6589.05 


40MB Tape Back-Up юг IBM PC/XT/AT 


DJ10 40M6 Back-Up and Тара... $349.95 
TE4D 4006 Tape Саган... 524.85 


Jameco 5.29" PC/XT + 


5 AT Compatible % 
Disk Drives - 
1022 {Pictured — e 


ЈЕ1020 зымвшказ ұжухт/АТ,... $89.95 
JE1021 звоквшревл. ретт... $89.95 
JE1022 + 2мввере B: (рсухпат,,. $99.95 


3.5" PC/XT/AT Compatible Disk Drives 
35^ 72006 [Mounting Rame ing | 


352KU0 /(ҒУЛТАТЬ................ 


ISKU  ФС/ХТУАТ,................. $129.05 
Datstronics 
2400/1200/ 300 Modems 

NEW Porkal Version! 


* Hayes command campat- 
ipia * Ва 103/2124 com 
раа" Avio-dial?aulo- 
втв * FCC approved 
l-yaqu warranty * incide 
Маме Communnmalion 
Bola {тисе 12009} 


1200P  1200/300 Gaug сен Modem, .... $ 99.95 
1260H 00/300 &aodintemaiMgdem. ... $ 69.05 
2400H 2400712002300 tems! Modem. ... $129.95 

200C 1200/200 8204 Ertemal Modem. ... $ 99.95 


» $169.95 


Data Sheets — 50¢ each 

Prices Subject to Change 

Send $2.00 Postage for a 
FREE 1989 CATALOG 


FAX Numbers: 415-592-2503 
or 415-595-2664 


Telex: 176043 


24007 RINII External Modem . . 


24 HOUR ORDER HOTLINE (415) 592-8087 * The Following Phone Lines Are Available From 7AM-SPM РЭ.Т: 


- Customer Service (415) 592-8121 


Circle 136 on Reader Service Card 


* Technical Assistance (415) 592-9990 


* Credit Department (415) 592-9983 


* All Other Inquiries (415) 592-7108 
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This could be the most productive - 
phone number you call today. Toll free. 


1 (800)531-5369 


(Or, if you prefer to FAX your order—1 (512) 344-2985.) 
| —— . , : - 5 00 
TrippLite® Battery Back-Ups і 9 "This complete TrippLite® 


Protect your equipment and data by providing safe shut down time alr ng р 
lor your computer systems and other sensitive equip- 


an extremely 
ment during black or brown-outs. Data loss from one $ 00 | : 
black-out can cost you hundreds, if not 5 9 9 , Е. 799. 00. low price. 


thousands of dollars. 
These —:- (аме АС line ы 2 9 9 a = 
39 00 


spike and noise вирргез-; 
sors, Status indicator 


lights and heavy gel- 

cell batteries—a requ- 

lated battery charger GR 3 € 

automatically restores , = Bc.325 вс.750 SC-BC-2000 BC-1200 

battery to full charge [3 Tu 325-W 750-W | ese 1200-W = 
when AC power returns, TrippLite* Voltage Regulator— 


Line Conditioners 


LC-1200 1Сс-1800 
TrippLite* Line Stabilizer/Condilioners aulomatically 
adjust varying Input voltage ta provide full voltage s 


during а low voltage condition whila suppressing spikes and 
Ипа niis, 


PC/AT Parallel DB-25 - 25 Line Cables № 
Printer Cables Male-Male \ 


08-25 - 25 Line Cables 
Male-Female 


3.95 
MCPL-A — Power 495 15МҒ-10 
&TM-G AT Modem Саме 6.98 secur en 5 33. 

єз} Other cables үйр JEMF-100 нап, Ба 


fg Altex 
“You 


Electronics, Inc. 
г Electronics Supply House” 


Store Hours: 8:00-6:00 M-F, 10:00-2:00 SAT CST № 
10731 Gulfdale, San Antonio, Texas 78216 
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Сотрибахе | 


BOARDS 

89 Pepper Sol. + . 1799 (сім Design Pro.. 148 
Adv. Dip. Slave —— 565 Раиф ва УСА... 

AST 5251- 11Е 545 Paradise УСА + 16 295 
АП YGA Wonder ...5вие Quadram JT Far _... 262 
BOCA RAM AT 139 Sigma YGA HW_.....238 
Genoa УСА HiRes , 349 5ТЕ УСА EM SK , 358 
intel Above Board . Save Video Т НАМ 

Intelinboard 386 .. Save Video ? Vega VGA .. 262 
Alloy, Artest, Everex Hercules, Metheus ...CALL 
Humber 9, Tatung, Тайкее, Veriicom, VAI _ CALL 

DISK DRIVES 

Mimseribe 30 Card . 369 Plus Hardcard 40 ..638 
Miniscribe 40 №..... 308 Seagate 20M Kil . 262 
Minscribe 3053 m 478 Seagate ЗОМО Kil . 275 


Minisctibe 6085 „~ S48 Seagate 80 М .......545 


SOFTWARE 


Appieworks 159 МС Works „91 
Carbon Сору Plux . 107 Mulimate Advan, Il ..259 
Chase М... 479 Parador 2.0. ._...459 
Firal Choke 30 ........87 Project 4.0 310 
Fastback Pas „— 104 Peathires Compele . 143 
Harvard Graph an 290 О & АЗ. ыыы 190 
Lolus 193 295 Quattro cs 157 
Lotus Symphony 408 Тор Ку DOS 1... 108 
Mierosali Exo ..... 289 Venturs Publisher ...489 
Micraso!l Word 4.0 209 WordPerfect 50 -— 226 


COMPUTERS 

Acer НН: CALL Toshiba 1000. . Save 
Мол Computers Save Toshin TIAN _ 1359 
ALA Computers __. Save Toshiba TTODFB 1495 
AST Premium 286 Save Toshiba TI200H8 2255 
AST Premium 396 _, Save Toshiba 70)... 1295 
Compaq 286/386 — Save Toshiba ЗІНЕ _ 2799 
Everex Computers CALL Toshiba 3200 _.__ 3565 
не 25 AM .....,—. Soe Toshiba 5100 _.....4575 
Мизиев 286385 ._ Save Toshiba 520) _....6295 
МЕС Laptops Save Wyse 2108. 989 
МЕС Powermales Save Wyse? 112 — 1375 
Packard Bof 12 М, 1240 Wyse 2200 ——. 1345 
Samsung 20 Mhz m Зе Wyse 3216 —........2 725 
Tetewideo 206/386 __ Save Zenith Supersport . 1573 
Urssys206/3B6 .........Save Zenith 55 286 
Milsubishi MP286 Laptop: 20 Mb _.. 

Sperry PC fT: 5100: 34Mb НО: Keybowd - 2795 
Аюв, ПТ, Sharp & OthorModels CALL 


TERMINALS 


Kimiran КТ-70 PC 359 WYSE 60 .................. 193 


Link MC-5....... 405 Wyse ASG u „375 

Tetoviden 305 _....299 Wyse 05 ... Save 

Adds, CIE, Faico, Link, Qume & Other Models САП 
MICE 

нес C? e UR Microsoft wwindaws . 129 

T8 Mouse Systems РЬ? ...79 

Microsoft wi paint _....99 Mouse Systems PC й...89 
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1-800-877-8855 


International Orders are Welcome! 


PLOTTERS 
Calomp 102367 3785 HP (кай DAL „3723 
Caitomp 043 GT... 5595 ісіле 3500 — 2375 
Catcomp WAGT -10,245 Wine 3700... 2995 
Houston ОМР61. 2995 toine 4000 
Houston OMP 62 „m 4065 JOL 850 СІ... 2789 
MP 7440 А 955 Anand 685..—.—.699 
HP 1473 А 1995 Roland 380 -- 869 
НР 7550 А, _._.2895 Roland 0ХУ6800 _,945 
HP 5704 2985 Reland DXV 1100 ..389 
MP 7995 .. . 7795 Roland GAX „—.. Save 
Bruning, Enter, Murnonics, Taxan, Versatec CALL 
DIGITIZERS 
Calcomp!2 112 ___.348 Houston Hi Pad » Save 
Calcomp 44 x 6D _..3995 Kurta 53 
Catcomp 36 х 48 __ 3399 Kurta (5 8.5 x 11 — 239 
GTCO 24 x36 — 1945 Kurta 15 12 x 12 —..282 
ОТСО 36 z 48 _ 2195 Kurta 15 12 1 17 482 
Hitachi 11 х 11.1... 439 Summa 12 1 12 + _. 128 
Hilachi Puma Pros .. Save Summa 12 x 78... 558 
MODEMS 
ATL 2400 ETC, „~ 152 Practical 12000... 65 
Anchor 200, __ 148 Prometheus 24008 2 ...129 
Practical 1208 Ext 78 Prometheus 24006 _.149 
Cardona) 2400 Ext . 139 Racal-Vadee 2900%Р _. 388 
Сапта 2400 Inl, 109 USR Sportsters „mr Save 
Hayes 1200 retl S VSA Соша 2400 ~ 788 
Hayes 2400 
Мойес 224 ЕН ...368 World Роп Росен... Save 
Mulfilech 224 EC _.305 Zoom 2400 НС 119 
AST, Avalex, Case, Packard Bell, Yamel... CALL 


| Hrlachi 
| Magnavox 


415 USA НЕТ 3500 o 586 Ж 


PRINTERS 

Alps324 E... 729 МЕС Р5200. -... 505 
Alps Allegro 24 942 HEC P5300 _ 555 
Conon BJ 130 889 NEC POEL 
Cltizent20D _.... 145 Panasonic 100099? ..... 
Citizen 1200 nm №2 Panasonic 090452 ....175 
Ciliten MSP $5 462 Panasonic 1124 m... Save 
Fuifisu 03490... 519 Panasonic 1592"... 
HF Desk Jat .. . 699 Panasome 4450 — . 1545 
НР Paini 61... 1033 Str NX 1000... 155 
Okidata ML320 329 Star WX-1004R Color. 218 
Okidala ML 390 . 455 Star NX-2400 ...._._309 
MEC LC 890 .....9145 Toshiba 12151 ......_. 469 
NEC P2200 235 Toshiba 98151, ......... 629 
Brother, C Roh, Data Products, сол, Epson... 
Gericom, ОТС, GMS, бите, Varliyper, TL... CALL 

MONITORS 
Amdek 1260 638 МЕС Madtisync XL 2145 
Amdek TI? na 399 POS Ultra 16 j 
Gold Star TTL Mono .75 Samsung ТП .........- 
Gents 402/420 Save Sigma Laser 19” _ 
Save Sony 1302... 645 
Save TAII —......—.... Save 
Mitsubishi WHA a 4675 Talur Mulbscan ... 159 


NEC Мійізуге 8 ...575 Zenith 1490 
Sedo СМ H30 : И" Multisymch 0245768 __ 595 


SCANNERS 
HP Scanjel „a 1399 PC Hand Scanner ... 152 


| Logier Senn Man.. 189 PGS 15-300 wipainf 72 


AST. HP, Taxan, Panasonic, Datacopy —.._ Call 


Mail Address: Ссора ке -4207 8, 37Ih Sirect + Dept H3 - (есті. 1A RAHI, Orderlimesopen: Alon. Uri, 7 am - 4 pi. Sot 9 am - 2 pm. Priees redicct cash discounts and ure 
көйлегі te change sdthonl пие. We do nat guarantee compatthiliis, РОА ure repaired or regiaved, please cil For n RM. Majer сто cards агні saecied PO's iire áccepteiL 


INTERNATIONAL SALES (602)437-4855 - 


Protect Your Copies of BVTE 


NOW AVAILABLE: Custom-designed library files or 
binders in elegant blue simulated leather stamped іп 


gold leaf. 
Binders—Hoaids 


$9.95 ад, Two 
for $18.95, or 
four for $35.95, | 


Files—Holds 6 
155465, 

$7.95 each, rwo 
for 514,95, or 
four for $27.95. 


Order Now! 


Maid m: ег Jones шит, 

Dept. EY, 499 Еш Ere Ave. 

Philadelphia, PA 1934 

Pease «тм Ще — 

binders for КҮТЕ magazine. 

Endod в $  __. 

Add $1 per idel bunder for postage and 
ng. Әмбе USLA add £2 40 per 

füe/txnder 105, funds only plea). 

Charge my: (nutum 515) 

— — American 


Exp. Dar 


ние _ _ 


CALL TOLL FREE 1294 hours}: 
1-800-922-5858 
Name: 
Address: 
2 ha Же ber 
Сау: 
Sune. рь 


Saaba qeurseeri Femme мы reden м Кї» иб. ы 
Alw 5-4 шшіз Фат on Ғе 15 


BYTE Жр 


FAX (602)437-9685 - 


CUSTOMER SERVICE (602)437-4856 | 


* Remains [n Place while you use your computer. 

* Avolds Costly Repalrs. Protects delicate electronics 
from dust, spills, smoke, ashes, staples. 

* Soft, Flexible, retains normal keyboard feel, 

® Washable, Durable High-Tech Polymer lasts years. 
* Hundreds of Models. SafeSkin 15 avaliable for most 
PCs, laptops, workstatlons and clone keyboards. 

* Office * Home * Factory * Classroom $ Laboratory 


List Price $29.95. Please call or write for free color 
brochure. Dealer Inquiries encouraged. 


Keyboard Protector 


Merritt Computer Products, Inc.J4561 $. Westmoreland 
Dallas, Texas 752371|214) 339-0753 © Fax [214] 339-1313 
In Canada call 1-800-663-1061 
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SPEECH 
PRODUCTS 


For PCs and c aac 


The real ver salis and bes!) 5punding speech prodect avaliable to 
unde $4000! The шешіп) Soeech Thing provides bext-lo- 
speech as wall as РОМ anc ADPCM араясһ ang music iape 
duction. Coreg with “Тарау” Ova comentar ihal altachas tothe 
par ate printer port аша Ine computer —Jgea tor арор. WE 
ngtinbur isa with normal printer opecaion. Algo cami g with audis 
amoplltter/speaker and power adapter. Software Tociudes two ad- 
vanced lasl-in-speech programs, digitized spesch and music 
ties, fu screen wavelorm editor, sampling music keyboard, 
| special alfecis mixing haad, and drivers se you can add speech 
and sound effects lo programe writing In BASIC, С. PASCAL, and 
others. Includes 54 page manusi, SPEECH ТМО —179.05. 


DIGITIZER—only $89.95 


Tha voice Master PC інсіпты is a full S-bit PCM sampler board. 
Fits ta any avakado Ия, Up ю 15,000 samples om second, 
input рга-агор has aulomatic рал control ава 4.5 КИ: tw pase 
Шым. Includes а Quality пазба! microphena, Soflware Incuded 
Юг recording snd ediling sound files for playback through 
Speech Thing. Ако Includes а real-time spectrum display and 

35 wel a5 ascambly languages source ВЕ 
Ings for writing your owen drivers. BONUS: Voica recognition pro- 
gram inctuded which ts callable vis an Interrup! vector, Damon- 
station program written іп GWBASK, МІСЕ MASTER РС 
(HGITiZEA— $89. p5. 


VOICE RECOGNITION— 
only $49.95 


А price/performanos break-throwpt? Equal In performances to 
othar кузет costing hundreds mora $$$ Tha amazing Walce 
Master Key program adds уона ricogenian 0 just about элү prox 
тал or application, You can vuce command up ю 258 keyboard 
macros. Fully TSA and occupies lass than 64K. instan responsa 
time and high recogni accuracy. Easy and fun М и58--П0 
compie s or edilorsrequired. Works wilh CAD, dexkiog publish. 
| р. word processor. spreadsheet, even olhur TSA programs. А 
| genuine producttity абмесе: Voce Мәсі Key can also be 
called from within a program Ки adding voice recognition lo 
custom applications. Касе Иннет Key requires Ihe Yaca Mester 
PC кли for operation. (Please note: Voice Магі Kay wil not 
replace Ше keyboard or moame except undi calan circum 
Stances. Мо! to be сопы wih ihe СЫ unavailable ' ‘уса 
typewrfhir ."] VOICE MASTER KEY— 349.95. 


BONIS OFFER Buy Valce Maler Key with PC Molare for only 
| $129.05 —you save $10" 
GETTER BONUS OFFEM Buy ali twas Әргесі Тың), PC Mg- 
Шы. and Velce Master Key Jor опу $189.95 — you save $20! 
ALL OF THESE PRODUCTS ARE OF PROFESSIONAL QUALITY. 
ORDER HOTLINE: |583) 342-1771 
Monday-Friday, В AM 105 PM РМК Time 
Add $5 for shipping and handling on ай orders. Add an addiliorus 
ЗЫ 2nd day delivery, Ай goods shipped UPS, Master Card and 
VISA, money ordi, Cashiers check or personal checks accepted 
(allow a 3 week shipping delay whaa paying by persona check) 
Foreign inquies contact Covor for САҒ prica quotas, Spacity 
computer Тура when ardering. 30 DAY MONEY BACK CUARAN- 
ТЕЕ F MOT COMPLETELY SATISFIED. ONE TEAR WARRANTY 


ОН HARDWARE. Coll м arum ter FREE produci catalog. 


COVOX INC. 275-0 CONGER 11. 


EUBENE, OREGON 61402 1.8.4. 
TEL: В03-342.1271 FAX: 803-342-1203 
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Advertise your 
computer products 
through 
BYTE BITS 
(2" x 3" ads) 


For more information 
call Mark Stone at 
603-924-6830 


BYTE 
One Phoenix Mill Lane 
Peterborough, МН 03458 
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PAL" /PLD SOFTWARE 
sets The standard 


CUPL "PLD compter, Ihe most powerful 


| language for stale machine logic design, now 
| allows OrCAD" schematic software as Ihe Ironi 


and design eniry. CUPL supports ай PLDs and 
carries ihe most extensive updale program, 
Available on MS-DOS", Apollo”, Sun", VAX" 
and most ИМХ” based plallorms 


20. NW быһ Pane 
LOGICAL е” 
өтеуге ғас. 1-800-321-7766 

Circle 148 on Reader Service Card 

(DEALERS: 149) 


HARD DISK ишь 


БОЛАТ Gon Controller БТ506/4Т2 
2070 PC/XY ш 5064412 RLL , T 
гот PCIXF ю 51506 ALL [Y divej ,,.., 
£072 PCIXT ALL E 
ZYTüPCIHXT In STSOS ВЦ, _ 


авап аш Туи» 


5580 SCF tc SMO.. 

ХЕВЕС 

81410 SAS! Солай 

$420 БАШ ю 5*7 rey ES б Hard Disk Сом 
Appio & ble, ЛЕ Host Adapter . a. ..... 
OTHER 

ORS $A SASI controer 

DIC 5187 AT № STEAT, No F bid 

Konan 04-20 FA” BASI к STROMAMI? 

Vénztem Digital — 


Manuals . 
Cables Ауанвь 


Hard Drives 20-380 MB . "C ENTE ТИ, 


Computer $ = Store 


‚75 — Dr. + Milpites, CA 95035 
} Phone: 408-334-1060 
Fax: m 134.0931 

1961447 

“We Buy a and бей" 
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HIGH QUALITY 
RS232-RS$422 BIDIRECTIONAL 
CONVERTER АТА LOW PRICE 


Crangas А9232 Model 
Data Seams luto = атте 
A542? (атриіре "m. 

Data 5ігемез 


іні 
$69.00 
(pnm bo thee} 


ших 10 Ing бад сұн 100 $ 59.00 


RS42? зарлы 8 оп скі 

fengitts (2 4000 №7. eie Fung у nome татыу МУ u96 8 
тоны envionment: Төн module makes A prie for П5227 
Ebped devices, cach at on М personal computer. to nterface 
wit ат Н5422 sapped dence. ИС m the many uses ol fis 
ите n ihe aby к cormmunicatis жт Amahai Аиы 5 
ortum mulo: mutün conseto. Tha uit ЕСШЕ a power Suey 
CH of writ for Groctwie 


AA uS. ANAHEIM AUTOMATION 
ЭЮЕ Пғалргінгі аға. Arahom СА 92601 
(314 2027-6050 Таға 29782707 MC FAL 714-007-847} 
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UNIVERSAL/GANG 


PROGRAMMER 
made in U.S.A. 


ын 
554500 ik 
includes й 
One Year j 


Updala 
and 
Warranty 


HUSKY “programs EC/EPROMS, CMOS PLOS, 
ang Micros 115 your besi bel when low cost 
and Quality are both unportant 


| From the people who make CUPL and ALLPRO 


yg WW GS Ро 
FL Laudetiam Ң 33109 
315-374-0957 


1-800-331-7766 _ 


АЛ2 02-424. 


244121 ај 


Сігей 305 on Reader Service Card | 
(DEALER Sms) 


IMAGING CARD 


DV-01 
GRAYSCALE ' 
FRAME GRABBER 


Composite video in/out 

256 x 240 resolution 
Digitize/display at trame speed 
256 gray levels in 

36 Meg. color palette out 
РАХИАТ compatible 


9.00 Completa with sotiware 
VISA/MC Demo Disk avadable 


Control Vision S 
РО. Вох 596, Pittsburg, KS 66762 
[316)231-5637 
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_ COMPARE OUR NEW LOWER PRICES AND SUPERIOR QUALITY 


РСІ-286-12 MONO SYSTEM GAS PLASMA 286-12 52295 


1.2 MB Floppy Drive * 20 MB Hard Disk | | 252174 
. 640К ВАМ $1195 * 39," FD 1.44 MB 
- Serial / Paralel / Game VGA COLOR SYSTEM Е — m « 20 MB HD 57-138 


* 101-Key Enhanced Key Board * WARGA Card & Monitor | = | «ЕСО Screen (640 X 400) 


“біш 13,3 [1 Vial) «20 MB Hard Disk ы | * YO Card Paralle/Seria/Game 
Sl = 15.2 (0 Wait $100 Option) $1795 * 640K RAM IN 
* 612 MHz Key Board Switchable EGA COLOR SYSTEM > 
‘ahi еді «WEGA Card + Monitor GAS PLASMA 286-20 $2495 
p- M ‚20 ни pos Disk 2695 a CFU 80286-20 
1 *&5 - 23 


LCD-286-10 PORTABLE _ _ _ $1595.00 CRT-PORTABLE-286 _ 61389 
* 10MHZ 80286 51 «10.3 * Compaq Type 

„12 MHZ Sia 13.3 (Option $50.00) * 80286 (10 MHz or 12 МН?) 

* 6 MHZ SI = 18 (Option $250.00) - 12 MHz 51 x 13.3 (Option 550.) 

* 640K НАМ | 6 МН2 Sla 18 (Option £250) 

* LCD Screen 640 X 200 * One 1.2 MB Floppy Drive 


(Option 640 X 400 $180.00} > 200 W Power Supply 
* Super Twist & Back Lighting " * TTL Disply 9" Amber 
* 86 Key Board 7:25 0 – - $2695.00 «АТ Key Board 
* External / Paralel / Game : 40 MG Hard Disk * Serial / Parallel / Game 
. Шы M e . 80387 Socket . aps HD & FO Controller 
a 20 f * 20 MB Hard Disk 
. 0207 Socket p LCD-386-20 | $2795.00 M T" 
» 200 W Power Supply = 80355-20 MHZ Ў ? ы 
| Side 55h X9 A XB ‚ 40 MB Hard Cisk prt hag 16 $2495 СНТ-386-20 52595 
- 23 LBS “ 80387 Socket . 


PACIFIC COMPUTER (B18) 571-5548 (Technical support) | 
702 8. Del Mar Ave., #8, (800) 421-1102 (IN СА) ORDER ONLY Mon · Sat < 2 
San Gabriel, Callfornia 91776 (800) 346-7207 (OUT CA) 9:00 AM - 6:00 PM eres 
(FAX) 818-286-8662 "ALL SYSTEMS COME WITH ONE YEAR PARTS & LABOR WARRANTY 


ON TARGET ASSOCIATES 


Producisa d Services 
for Design and Manufacturing Engineers. 


satellite ная | | | | k 
MICROSAT II IEEE 488 
pre »olutions 


* Hardware & soliwarc anteriaces for EC. АТ, 
34, Р5/2. Maciwosh. SUN, ІҢ” & DEC 
г IEEE converters № SC SL. RS-212, Н5.422, 
madem, Солен» digital EO болан WO) 
* IEEE exieraderi дить & hal Tors 
| А - | * (GEE фтғгть for DOS, UNIX: Lom 1-2-2, 
Ш А | Symphony & Jusim, 
IMMEDIATE | 
DELIVERY | Les or xum $ ere 
EE Technical Guide 
* For IBM PC/XT/AT and аана Derno desks ond applicabon notes avadable 


* Satellite data receiver - 9600 baud. 


e Satellite bulletin board. | 20| ( ) (( тесп 
* Satellite video and tec 


audio option - Add $200 paga Y 


Micro Channel Design Consulting | 
Prototype Cards 8 
Newsletter 


P S {2 ASIC's 


Extender Cards 
Adapter Bracket Sets 
Burn-in Mother Boards 


We will move your PC/XT/AT producis to the 
Micro Channel, or create your new design. 


CALL: (408) 980-7118 
for our Free catalog 


ON TARGET 


_ the PSr? leaders. 
РАУ? aad Место Chansel ше адет: of 18M Con 


(216) 439-4091 
PERSONAL SPACE COMMUNICATIONS Telex &NIHQUIQA = Mas {116%} 439-4171 


Keech, [nz > 25:2 T] Гагенн) Wm] 
707 johnson Road, Blaine WA 98230 Сез ішті). hon 44148 
Qus 6239 TLN GLSRXE ГАХ ЧЧ ЧТ. 
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Thousands of IBM/Conmpatible Public Domain and Shareware Programs 
Are Available from the Micro Star Library and at Incredibly Low Prices! 
We teature the best ond most up-to-date shareware available. 

Qu soffwore is quoranteed against bugs, defects, viruses, ес, 


= 


And We Offer FREE Technical Support For Our Customers 
ORDER TODAY on our TOLL FREE PHONE LINES е ORDERS SHIPPED OUT SAME OR NEXT DAY 


ARCADE GAMES (106) Has 
Kong. 3-0 Pocman, &ricks. 
Pango. (Requires color. 
BASIC GAMES (107) Pac- 
man, Lumar Londer, Startrek, 
Metecm, Breokout, ond others, 
CARD GAMES (109) Concsta, 
heals, draw poker & bridge 
STRIKER (110) Delender-tke 
әсте, "Top Sun“ in space 
FLIGHTMARE (112) Futuristic 
lighter pilot game. (Requires 
color graphics їег.) 
SLEUTH (117) Who dons И? 
OND (449) Like Dungeon 
and Dragons 
ROUND 42 (120) Better than 
Space invaders 42 levels. 
GAMES IN BASIC (124) Land- 
et, Diormythons, desert, Phoe- 
nix, Star Wars, others 
QUEST (452) Role ploying 
тамы d fantasy gome. 
өз CGA 

PACE WAR 15 ) Dogfight in 
outer space. wang pP phasers, 
photon torpedoes, etc. 
BRIDGE PAL (171) Complete 
gome o! controct bridge, 
with tutorial 
FENIX (193) Just like the 
famous orcade game. 
PINBALL GAMES (197) Pin- 
ball, Rain, twillght Zone, 


Wizard. etc. 
KID-GAMES (САМЕ) Animals 
math, clock game, afha- 
bet, elc. 
CHESS (GAMY) Incredible. 
20 and 3D. Many levats Play 
back moves, ше games 

| 


EGA RISK (GAM11) World 
domination in great соібг 
iriciudes EGA Asteroid 

PC PRO-GOLF (GAM27-28) 
Great graphics. Complete 
18 nólà. 72 рен course. (CGA) 
PEARL HARBOR (GAM32) 
Shoo! down Jap Zeros batoe 
they destroy US Fleet. (CGA) 
ULTIMA 24 DELUXE (GAM34) 
Ваз! Blóckjack game around 
includes Video Poker 

FORD SIMULATOR (GAM37) 
Great arriving simulation 
(CGA) 


| Music | 
PI&NOMAN 4.0 (304) Turn 
your keyboard into a pleno. 
PC-MUSICIAN (302) Com- 
poss. Ove опа ploy music. 


CURSOR MODE 


_ WORD PROCESSING 


PC-WRITE 3.0 (434, 435, 436) 
(3 disks) Newest? version! 
Very роруки and complete. 
Includes spelling chacker. 
PC-TYPE+ (424-423) (3 disks 
Excellent. Inciudes mall 
marge. 100.000 word spef- 
ing checker. interfaces with 
PC-File +. PC-Sivie 


KEYDRAW CAD SYSTEM (1001, 
1002, 1065) (3 disks) Popu- 
lor. Also uses mouse. (Пе- 


Quires calor graphics - CGA) 


її кш 19 ш 
SIDEWAYS (4007) Prints text 
adawoays Useful for spread- 
sweets. 

SIMCGA/HGCIBM (1027, 
4062) (2 disks) Uta with Her- 
cules graphics cord/ com- 

patibles їо rua programs 
ата CGA on your MONO- 


e PC. 
IMAGE 3-0 (1048) Create 
and acit 3-D objects Move, 
scole, rotate and hip image 
FINGEBP AIMT (1050) Use ap 
board сї mouse lo draw. 
Like MocPaint. {Requires 
CGA ot ЕСА.) 

DANCAD 3-0 (1054, 1052) (2 
disks) Creata 3-0 graphics, 
Rotate., magnify. efc. Runs 
on CGA EGA or Hercules. 
Dam. «0-30 


жел 2 
FANTASY (1057) Create few- 
ing graphic images with 
mouse or keyboord. (CGA) 
FLOWCHABTING (1078-1079) 
Complete system for fow- 
charts, orgargzotlonol, elac- 
НКО, atc. with symbols, 


RELIGION 


THE BIBLE (3301-3306) (6 
disks) Cid Testament, King 
Jomas version. 

THE BIBLE (3307-3308) (2 
disks} New Testament, King 
Jomes version. 

WORD WORKER (2309-3310) 
(Z disks) Bible seorch pro- 
gom New Testament. King 
JOmes version 

BIBLEMÉN (3330) Excelient 
Bible quiz program. 
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PC-PROFESSOR (4401) BASIC 
tutorial Good. 

BASIC PROGRAM GENERA- 
TOR (1402) The menu driven 
woy to write programs. 
B-WINDOW (1407) Give wir 
dowing capabilities to your 
Bosic program. 


HOMEBASE (2608, 2612, 2613) 
Complete desktop organ- 
er. Си! 

PROFESSIONAL MASTERKEY 
(2805) Like Norton's Retreve 
deleted fies. A lifesaver. 
BAKER'S DOZEN (2821) 13 
uHlitias from Butonware. 
AUTOMENU (3003) Make PC 
menu driven. Incl, passwords, 
SCREEN (3006) Sove your 
monitor from screen burn-in. 
DOT MATRIX FONTS (3081- 
3062) (2 disks) Print your text 
п different fonts. Works with 
most printers. 


MARKET CGA (BUS17) Per- 
foams sophisticated алауы 
on stocks, funds, etc. (EGA 
version |5 BUS16). 


ы о et нь а ы ws 


АЛЕ інші LI 


BILLPOWER+ (6540) ВИ cil- 
ents for time and materiis, 
advances, cetoiners, elc. 
Computes taxes, past due 
interest, atc. Нов full G/L 
CPA LEDGER (706-708) (3 
disks) Complete general 
legger lor corporations, part- 
newships or sole proprietors. 
PERSONAL FINANCE MAN- 
AGER (745) Household bud- 
ge! manager Keep track of 
checking, savings, invest- 
ments, 

PAYROLL USA (725-726) Up to 
2,000 employees in ony state. 
Своде ond Lotus campati- 
ble, Complete РА? system. 
EXPRESS CHECK (766) Check 
acount with running bal- 
once, monthly repos etc. 
Prints checks. 

FINANCE MANAGER Ii (774- 
775) (2 disks) For personal or 
sr financial 


maon- 
agement. 


DOS TUTOMAL (4304) Teaches 
to use DOS 

ТШ, RIVER SHELL (1304) Run 
DOS commands from a 
menu Mokes DOS easy. 
BATCH FILE TUTORIAL (1305) 
Ute batch fle processing 
MORE DOS TIPS (1318, 4322) 
{2 disks} More about COS 


HELP COS (4324) On line 
DOS helo with manus In- 
cludes DOS dictionary о! 
térms ond a КИНУ menu 


SPREADSHEETS 


AS-EASY-AS (505) Great. In- 
cludes screen help menus 
Utillizes function keys, A Lotus 
clone thot reads Lotus files. 

PC-CALC+ (512-514) (3 disks) 
Jurn BultorTs fomous Lotus clone. 


AMY'S FIRST PRIMER (248) 
Children's learning game 
thot teaches letters, numbers 
and keybord 

FUNNELS AND BUCKETS (204) 
A fun way to leom math. 
MATHPAK (202) Tutorial with 
lessons in higher math. 
PC-TOUCH (204) Leon typing. 
BASIC TUTORIAL (208) Learn 
programming with BASIC. 
BEGINNING SPANISH (214) 
Tutorial 

SPANISH 11 (232) Sequel. 
BIBLE@ (214) Learn the Bible 
with this &- A итого), 

FACTS 50 (239) Geography 
lassonsfor US. Nice graphics. 


K 
м. С. 


Еш 1-11 


isa) relia oam mi m | 


APPLICATIONS | 


FORM LETTERS (1907) Com- 
mony used form tatters ong 
Gusiness applications. 
EZ-FORMS (1908) Make tarms 
to meet different needs 
MANAGER'S PLANNER (1920) 
Doly planner. Prints out 
HOME INVENTORY (1964) 
Trock all your possessions. 
BIOPHYTHM (1990) Display 
fhe J biological cycles: phys- 
ісе, emotional, intellectu, 
FAMILY HISTORY (2203-2204) 
(2 disks) Create қр апа 
genealogical г 

DR DATA LABEL ( 327) Power- 
ful moling Et programm. Cus- 
lomize jabels to sze. 


4405 SECOND SL s ENCINITAS, СА 92024 


Incredibly 
Low Prices 


529% га. 


4-9 Disks 
10-19 Disks *2*" ea. 


20 ог more %24% eg, 


(ОТТО PROPHET (2344) Best 
Lotto Om we've uen 
СТУ DESK (2513) Simple 
desktop publisher 


SPREADSHEET TEMPLATES 


LOTUS MACROS (601) Save 
hours of work. (eq Lotus) 
LOTUS SPREADSHEET TEM- 
PLATES (602) Reody-mode 
(Requires Lotus 1-2-3) 
GOAL-SEEKER V3.5 (524) 
Achieve ojeclivas by chong- 
Ing spreocsheet and seeing 
resur, (Raquiras Lotus. ) 
LOTUS TUTORIAL (630) ieam 
Lotus (requires Lotus). 


ADULTS ONLY 


credible (CGA) 
STRIP R (2903) B 


game 
ASTRO (BLEEP) (2905) Arcode 
game (CGA) 
X-RATED COLOR SHOW (2945) 
Beautiful giis. (CGA 
X-RATED PRINTSHOP (2709) 
Graphics for Printshop. 


Q-MODEM 34 (1104, 1102, 
1144) (3 disks) Powerful but 
etay fo use. Fast 

RBBS ЧУЧ ЛА (1107-1109, 4450) 
(4 disks) Multi-user bulletin 
board system, 

PROCOM 2.42 (1112- кич 
(2 disks) Hockers сіздігі. Re- 
dial capability. Lotes! version. 


COPY PROTECTION | (1219) 
Instructions for unprotec ting 
commercial softwore. 

COPY PROTECTION П (1220) 
More softwere unptotact 


COPY PROTECTION (It (1221) 
Additional software towo 
FLUSHOT (4225) Checks 
осме for viruses 


_ DATABASE PROGRAMS | 


PC-FILE ай (801, 605, 637) (3 
disks) Newest version! Roted 
better Ihan dBase (11+. 
PC-GRAPH (802) Create 
raphics from РС; FILE. 

ILE EXPRESS 4.0 (803-804) 
Ромен system: Allows 32.000 
records, Sorts up to 0 кеу 
fleids. 

DBASE ПІ» ROUTINES (851- 
852) (2 disks) Latest utlifios 
to hein you utlize dBase №» 


4 г wu 


HOURS: Mondoy - Sarurdoy ? AM - 509 РМ, Росс Time 


TERMS We occept MasterCard, YISA, Cracks rcd Ж) days to 
Clear). honey Orders, опа COD (add за 00) 
"Гх5к5 3" Кутики add 51/disk. 
тарен Ё HANDLING. 53 50 (Tato! per order) 
MAL 4ч ORDERS: Cice disk numbers noide nome & oddrass 
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М XTMI fo be used as a с 


ПУРЕН, % 


ГогІВМ-РСЗ А com 


раев, manu-drivan • Programs 2718 


AVPROM programs thru 27512A. 


г 4. and 10 socket 
Dang versions ton. 


EFROMs upiogx 
(абух than sens 
connected uts (20 


Сай! 
ec 1072768) „ тұтар 


For complete 
specs, free 32 ро, 
development Tool 
catalog, call 


868-443-3588. 
or 207-238-0056 


SYSTEMS. INC" 
120 Union St. Flackport ME 04856 
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SINGLE CHIP 


Each of three products alios the ВМ PS2/PC! 
te davélopment 
syslem for the Motorola 5 series single 
№ chip macrocomputers. MCPM-1 supports the 

MCGB705 family, MCPM-2 supports the 
МС1468705 family and MCPM-3 5 the 
М MCGBHCOS famiüy. Each system is $495 and 
includes a programming circuit board or pro- 


gammer with driver, cross assembler and | 


simulatarídebugger software A system is also 
available lor the HITACHI 63705 ZTAT micro. 


THE ENGINEERS COLLABORATIVE | 


Route 3, Box ӘС, Barton, VT 05622 
(802) 525-3458 FAX (802) 525-3451 
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Add-Ons for 
the Blind 


What you add on ro your computer, if 
you're a blind operator, is almost more 
important than rhe computer itself. 


Scanners, Modems, braille printers, 
speech synthesizers, braille output 
devices and a host of other 
peripherals ure described in “Add-Ons: 


The Ultimate Guide to Peripherals for 
the Bliad Computer User." 


The product reviews contained іп this 
book arc written by those who know 
them best—blind computer users. 


$16.95 for braille or cassette 
| $19.95 for print. 
Send orders го: 


National Braille Press Inc. 
88 SL Stephen Street, Boston, MA 02115 
(617) 266-6160 
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Ме HATA Pha Se a tena [OA ша + М ГЫЙ ЖЕП | Тыйым) 
Тл” о «ын; ee бас 

ға (ЛЕ Rr RT | лр ады АА фм Тумен 

s tem А фен. › чи "5 Шыг қыз 

Қот» ВГ Muy Ы пан (men ol Rate қоза 


m aoe Freee ЖАУЫ Hat 
BES iy Dus Fa 


инаг Сын 
Tha шли Бо” — are Кита Cees ФЫЙ 
КӨРІ Carrere hit. Шы Cem EA шы 
ше гінге Гак ғ iP FAV DN 
Ш-Е «7, $5 a 
Биг сатра ated nee 


Circle 227 on Reader Service Card 


! not only а 
printer buffer ! 


PCE THE Hi THE MOPT SOPHISTICATED 
PRINTER ВОРРЕЕ - MULTIPLEXOR - SwiTCE 


WITH FHS БЯҒАМАТЕ INPUTS | PARALLEL] АЯ 
тыю FoF ARATE gam кілді V AND. PARALLEL - САН BE 
ЕЗ КИСИ TIARD BUNEA ut ТЕ АМҮ 


ТС ЕНІН 
E a Rapt vb „шр, 
[MODELS A AMD Bj bae COFY AHD RESET таты 
таңы, PORTE WITH г OF АЕ ТО АЖ 
RIT, FARITT, ХОМХОРР, 


pUg-A-oK 1 195 DCR-6-:AX 1 255 el 
D) алла атаң каб рағы ай ыла ара {вайфай 


c ae para THe меті COMPLETR DATA Жашы ви 
uw Arat генін, 76 — CERTRDIWGT PARALLEL 
OR Wes EM T ФҰ MOY dm ПЕЛІ Gall ПАТЕ i 


еһетоссіь MALT PHOGRAMARLE | FROM ма ТО 4404 GALDE 
01% RTE, хомржотр. PARITY. oe 


ou 8 gn r9 0 | 
із! Ғаты reppi ond сыла NOT ивф —| ш.ш | 


serial(?»parallel 
bi-ditectional converter 


асап INTECTRA lar-Detth 


меттік іл 
MOLATA Ти 


“ST 415) 967-8818 TX 345545 


Circle 129 on Reader Service Cand 


poh SYSTEM 


FOR ІВМ PC/XT/AT 


><“ 


й 


* Мил!гтате b FC Data Transfer 

* High Speed Backup 

- KM So ware, Complete System 

» Service and Support. easy 
Installation 


сан (B18) 343-6505 or write то: 
EonTach Compoter Corp. 
РО Бож 153 Tarzana. 0214 01356 


Circle 68 on Reader Service Card 


Circle 87 on Reader Service Card 


(100) 


FOR ONLY 


14" ¢ 
DS-DO > 4 


With Tyvek Sleeves & Write on Labels 


 -— Oviaware X "800- 0-451-1 1849 
Омар, 1: 800 0-654. "4058 
m4 фетнкыт, ок Гум 


kette- iom aiat 1-800: 521 6221 


Рб TEMPI LAR урсар ка ат 


Domum Crowe zw ~via Matti С ито accepted 
COG aco 122 ‘UPS Әскен, Uo Май ки APG FEY 
AK hoe РР асо 5% забита, igi PAL 


RIBBONS & DISKS 
"m ug Л.О МЕ жоса? 


235 23% 20% 


3.5" ш ce. » 7, 105 


459 45% ЩЩ? 


SROPAINTER 7? 
25 APO2 +1040150 ғ 
Oetgveare 1-800-4 4511 1849 


ШОЕ 70:47 Шық ына; 


Омвпота T ‚1800-654-4058 
Көне . к“ Neyago 1-800-627-6221 


PO SDL әб. LAT аса ж 


TELE X- 19,33 E " AX-105-49^- 4594 


Nin 


5h 2Boxes 5 Boxes 10Вохеѕ 
me" ж 55 50 
oily 95 8® 85 


2 Всхев SBoxes 10 Boxes 


гмғ2135° (2% [238 
3; HD 352535503395 


безе 1-800-451-1849 
Di n \ Oklahoma 1800-654-4058 


t 
Пен line елен 18006206221 
TELL AF 19 33362-— 


-— 


— FAX 405 495 4598 
Minimum order $2099 "No ebat e on Visa 
рр а eet $300 Gur (асе 
рп а per 100 for ed or Sia 
add 5400 par 100 for 8” US. Ман delivery add 
9% "Prices subject to change without Notice" 


МАКСН 1989 * BYTE 313 


W 
' "Step you cantake — call toll free QUADRAM 


к: is the first. the 800-888-9294 


VECTOR ла. 
Мое 4 77 WH 10 MHZ Expendable) 1640 KB НАМ 


BOSD Man Board Fully М РОТ отрано 160 W Р S fPhpene Bons 
1 Gaye Bios! 6 Dereecko OK w ерте? ОТК 

$320.00 wiMona Chromet448 Du соки $59 Qc 
Mone AT(286. В МЫ} СЛУ РГ АТ Стра уе! 99% Faster hah tB M А121И) walt 
кімнен guppy Mul LO 12 КЕРпанвгиь Boor bell К Ғар/Мен 
wt Меп Соки Мол! $1439 Mato Manor 


$1159 


Cx қ 


ACCOUNTING 
ACCPAC Easy 5 53 
ашшиас HPi $729 
Bedford @ccounlng — 5138 
ТТТ MN | DACEnspAccaumny 5 43 $599 
" ПАС Ғаһу Payrnii & 53 
кейшй accoun $105 Vr MARET 
r4. Опе nine Plus 2 3 Sit? 
um Олег 
AS TU р KR NPPapc $i 
= © +. Tens Sapa 5 53 
Tote Sigra ТИ & OB 
MONEY MANAGEMENT PROJECT MANAGEMENT 
Ою 5 Sense Harara Tala! Modat JU Ноно HOK 2 reos 
iF Heas $ y? Prowel Monge $205 [154 HEWLETT мос ор 20$ e; 30206 1 MB 32 795 
Tetra Түти Ju $214 ? PACKARUO Madat6D 44 Moy Гай 
Managing ұсы? мира homcs Ұбт Modal Bl] 74) Мод Cau 
Адер 40 ТЕГ Supr poggi Enpe:! тте DESK JET $699.00 
LANGUAGES 
MS Rose Сеше |5175 Carts, Bai cd U кы uTILITES WORD PROCESSORS 
С CompseethbócosoN 525% аси C “ы 
{Мисти 5512 Ryan MeFarian Copal 38 Brook yn Br age S EJ Noron Commander $ 43 брат view S147 
Ме Fortran hte Нәк 558 басни ә 4j Woron Бағы $ 25 Mtm ate Anvanage 1 $257 
Compiler А.П 5250 Turin C км Copy H PC раз Nonan. Lites 4 0 $ 46 PTS Profussena: Wride 51132 
се С Compiler Қ 5200 Түтік» Разса14 0 > ЯВ Copywrite $ ар PC 1015 решая % 35 мак wre d 51% 
Macro Tubo Pascal Corea $ не времени fur ШЫ дйннн ag Plus $ St 
Акватон | Митозо 5 ВБ Без Lawary $224 ые Солто 5 29 Cibi beares $ 3g ЧЕН<ЛЕН 
Pascal Сәсгриіен Тш Biol % ud р 
пата - vec! Ассакь» $ 48 Рени ior kase $ Ё? New Ware Wriel $ 53 
сто "m (кы Oomen — 5 0 Забери Plus ЗІ Расы бей Спьсіны $ 32 
Oak EP Sideways $3 New World Ұннан $ 17 
HARDWARE SPECIALS mane Le Sanath ales 545 Ұлы [hieroor Т? 
т à m imc 4 
Panasonme КИР IBU H $159 00 Енбек (ДА рал аме. $ 1% D =з Е % iie ENS : pte 
NEC Mulubynie Н Маг 554000 — Haves SMH 2400 Baud Modem | $399 00 Раѕтасм Pus iH ur 
ктун s $ 53 Lorh D Pus 5 «4g WOO Pereti Език 31108 
"айне 3 75 LkWockh Mashedry 595° Vion Pereg магур 5419 
brace ІІІ. % 41 Хе 5 35 Wordtlar Pro Pack 50 Газ 
— I Printa ae Mbprasok Windows 25% 57 X liae Pictes song! + Е: Words 2000 Puis 4) Сап 
1% Сре Deme 00 day watreety 
Retai $495. LACCS 179. HARD OfrVEGO 
ba Seaga d ІЛБІС! TOSHIBA 
м н ГА а FER, 612 мана Laddi £658 гл) 
FAX MACHINES “аташы, MENS. Ptus Had Санги 5540 
| : Б м” бале itr 41 MB dS $250 00 (артАР 
РапаҒаа UF 150 $1069 00 v Modei tL + Ou 
Bturatar ki- TERXI 81: 0н Mude 1200 t2UUF — $2250 137955. 
Broer Fae 11000 $1459 00 Madst 3 FOU $2335 
PRINTERS : Model 320048100) 5249924495 
" PANASONIC Asa 2ғайаріп Lir ACC rA ppe 
£P3DN А Corpas Dellagcien 
LX ВОО Ом св NLC PrN — $17900 Mode 3111/3151 ўач мә EPSON MC сны ti Mb Dash? Z 
FX 1050 we camage 9 pin қылды e XP 1582/1 58521504 32389 r429 Boppy, 20 Мер BAUR 4 72 5 10 MH 
OFX SUNU 111262519 pin Cal 109::1082/тодені 5199 731$ ECI Cae 
Ex ECO 100 СРЗ rLG'* гип [xu 17081 model I $169 DU 
LO 1050 252 CP5BB MOZA рт 369 DO НЕС 
COMPUTERS 
A Epson Printer А „уура Сан 2200 $349 Dn IPC MASS EDS CHOICE) 
— 420) TEIG Uty 
1560/5 5794r Ёз DATA BASE АМТ Руетишпуайы Moder а CALL 
OKIGATA Аз Ausalt Cab MANAGEMENT e I ла 
Prnceton Graphics System 
H3I 2É у «3501 $452 0U Сърре‹ 5408 — Багәйон21) $415 ere еч “Жы. 
Мнгашүты: VA compaLjBLufi «Gy $428 1 aBase lib Plus 5369 ers " Махны 1 [t 
Мая э? IC $148 0€ COMMUNICATION gare WLAN € тая теі ый dn 
"EC 08 94 Очатоға $15? оба $e | 
Malis pe 10 51549 00 Hayes 1200 Et PUDE w3 Wi 52294) Eureka 599 ГАА Ме $104 
Ми таұле Pius $455) ue дай E 3437 Ou Cense: ТТІ KESSE For CCS $245 
Мите XL 19 рігіш ес $215u 00 РШЕ. | SaaS? ПЦ мазы 422 Нее & Br 
Ad EC Eynez Gaii Nul sre Рия 5139 ҮР Enpen зи? 
A30 Апірғгог while 515995 LACE tessa 1200 рм DEI unt ұй inte $ 56 
4410 Green 5155 00 2400 1 15 V $105 бы 
аға» INTEGRATIVE SOFTWARE 
EGA Муас СРО $1302 00 MS Mark % n5 
сыбыс -— ——— Anny Puss 5:3? — PFS ты Choce 5 16 
= b:s2 u gmari ysem $3 
гуя Flat $75 DU LACE Багатае шае Pan TT ж mc iEn 
CAMS! Мис $459 пй compalibis pr colnr caed Call 7 | Waon 
КАСС 111 Mentor $49 0c ния бү ll e wis on DESKTOP PUBLISHING анан 3 Fab i 
е a : Варе =н Newymglue 11 $ 19 РЕБ Биш Pubhsnar 6 шы 1 amr. Tas Buh s dtm v ыр Sd Us 
кз БЕ Pagemanes di К vena Purity $475 
Open Montay Thru Freday РО s acceplen Irem quantied campanes 
ot COMPUTER CORPORATION 22:252 
Salwday WE ACCEPI 
Вәт lo? pm A CALIFORNIA CORPORATION СОК» 
3701 Inglewood Ave. Ste. 161, Redondo Beach, СА 90278-1110 талу Yanan 
SHIPPING i j 
SHIPPING н FAX# 219-920-1750 Outside Ca. == А 
x 800-8858-9294 muster charge 
Fed Ё җүн "%% VISA THA "aiERRARA сара 
Emery Inside CA | & 
A California Corporation Ситен 213-328-9294 


314 BYTE- MARCHI9S9 Circle 143 оп Reader Service Саға (DEALERS: 144) 


LOW-LOW-LOW 
A ee $1650 
[Ж мены $1290 


6809 


Single Bo Board Computer 


а. 


ЕМ ғып "v Асен 


———-—EVEREX AS & other E(EJPROM, MICRO & MEMORY 


CARD PROGRAMMER. ....5345 - $595 


XT/AT Compatibles & 386 Computers 
CALL for LOW PRICES 


Gov't, Corporate, Schools, Dealers, 
& Export INQUIRIES WELCOME. 


SURAH inc. 


44852 Osgood Road, FREMONT, СА 94539 
PE: (415) 651-510] FAX: (415) 651-5241 
100-543-1001 
VISA, Master Card accepted. wise 


| — } i = ; 4 Мо personatity modoles for ECE Proms & іше! Micros. 

" а All 24/18/32 pin ЕРгатта lo t MBit (ир эса (o 3248} 

| іші TE јла) ад = \ a ®?а,2,-А.В,-&Н,9, Н „Н ,-С,51,.55, 9961 EEPROMS. 
МАМ EPROM Газета clack wotehddg i ' è Memory Cards: Seiko/Epson, GI. Flash Eprom Oe-bosed 


Her, dd-pin 45^ 65° РСВ қ Programming сарани», Елау FAW upgrades. Modular Зеу. 
EXPANSION MODULES: RAM, EPROM, CMOS e Stand-alone ЕГЕ)Ргат & Memo y Cord Dupbearion / Vrriby. 


егете | n ounen) met. IEEE ABA + Usctr friendly mena -driven dreverfar ТВМ-РС & Москкоха, 


coatto nrpodboaed, kobea display, + Built in Erasrr/Timer прік ($50). Ganp-Kipdule rcady 
e Direct tochtical кипро Fut | year wimrriity. 


Wine Cop 
тү 1801 Souih Stag Catt today for dataraerts! 
117-752-0678 | 


| — B&C MICROSYSTEMS INC. 
Circle 282 on Reader Service Card е еруі, 355 Weu Olive Ave, Sunnyvale, СА 94090 


[30H) 7 MISSED fA*-(4089730-2155. Tis ORATHS 

BIOS source = = 
The Tha АТ BirKil 15 а book wilh diskettes | вісм@ отн. 
containing source code in C, plus ulilify pro- 
grams to help you create a Bios Now you can REAL VOICE Digital Recording 
have a Bios with documentation far yaur own for your PC, XT. AT ог Compatible 
applications: modify boot-up, eliminate the @VOICE MAIL SYSTEM 
keyboard, install security features, elc. Only * TELEMARKETING 
$199 complete. The IT Baski is only 599,07 | | Inbound & Outbound 
get both BiosKits for 5279 The intel Wideerd В 4 €SMARTEST ANSWERING 
Sessboment for Ine XT BlosKil is $49. MACHINE 

— ХТАТ НАКОВООК — | €AUTODIALER—DATABASE 
The XT-AT Handbook «s fut of hardwar and сой 9 VOICEPAD'" 
etormabon n а shel pocket sae book Over 70 pages - Мосе far your "gp 
Covering 38 subjecis including сойпесікез. VO maps € PROGRAMMER STOOLKIT 
conkoler programming DOS and DEOUG com + (орного! 79^) 
mands. bozo dimension. characier cades, rard dak Ш "саго, software, cables. and apssker 
diva types, anc much more Only 5485 each іу 1-2. «Le 26095» | фф 


we or more, $5 each яе 
Аппабоокз "== == (415) 652-9600 
12145 Alta Carmel Ct Suite 250-262 =m ин. - 
San Diego, Саміогта 92128 Oakland, CA D4Bi 


(619) 271-9526 


LOW COST 
INTERFACE 

CARDS FOR шр 
PC/XT/AT Ы 


PC485D 
[ RS 485/422 INTERFACE 1 


e Месте EA И5-4Н5 планы fer multipen us 
Iransmisticin ang jbr Ғіл RS-22A standurd 

в Can be configured at COMI or COM, 

a Line terminatoes arc jumper ecleeishle 

ә High speed differential drrecis allow fast datu ander nyes 
Fang cabiestaver 4,000 Й) Ma „ Baud raic 56& 8/11 SKB 

e Терим Hne жым rat implememalen of L ANS 

в Two wire (hal duplex) operation, DR9 or phone [ack 

ь Sample communiri ion sftware ааа (550) 


PC488A $145 
[IEEE - 488 INTERFACE] 


әігсіше, ENSTALLABLE es DEVICE DRIVERS 
and software support Гот 8 
а uu language vwpno p» c PASCAL, 
RTRAN аш ASSEMBLY — - 350 
а Sckectable hase 1/6 addera, ERO and DMA. 
s CONTROLLER | TALKER / LISTENER саранчу 
* Customer su ag “ш x calcd 24 hes De C Micrasy- 
a BUL АКО. 
compatible with 1105) ERE 488 Software Poctagcs for the 
• вм PC (eg. ASYSTANT СРЕ, Lotus Measure, eic.) 
e Hardware compatible with М) GPIB- PCTIA 


Circle 21 on Reader Service Card Circle 245 оп Reader Service Card 


41256 - 08. 
41256 - 08 
41256 - 1G, 
41256 . 12 
41256 + 15 


РС488В $345 


[IEEE- 488 CARD WITH] 
[BUILT- IN BUS ANALYZER] 


a GPHASIC nackage ситеты МАМ/М істік BASIL; 
interpreter 4nd сатре {п creati 2 programming 
enslronment «нт Емін IP desktop computers, 

è АО рип} hres сізге” 20 high өсі sE dedicaied 
funciuma for C, Разса! oe Fortran avadabic ($59 ca ). 

в Powrrful menu-drived bus analyzer, which cam run in 
the Гегеракіші ar inthe Гаске тъш whibe 488 гидип ot 
COMPOS are executed, сәнге pega Stepping. break 
points amd гезі ime bus data eapiure (4k circular buffer) 

а [пула topping betwen Іштегі und aad Amelyzer screen 

а Dige wich selectable Base геле ВО, ОМА 

а TamerListentr?C ontroller capability, Bascd on FATS 90] 

в" NEC-721D based version (М PERUA compatible} - $ 445 


MIT VISA AMEX Сай пау for Ныне 


| » B&C MICROSYSTEMS INC. 
Е "2355 Wen Olive Ave. боппузаю, CA 93086 
- f (808|720-5511 FAX (408) 730 2155. TLX- 984185 


Circle 221 on Reader Sarvice Card Circle 224 on Reader Service Card Circle 285 on Reader Service Card 


0614 * 14 line diii (AK 10 MHz 8255. | 
Ар500» 8 сланине 12.5 (plos Шул) inegratog A/D: prog 
gains of L 10 & $00. 7 dipa bO lines. $239 
АБО • Singke сіздегі version af AD500, 10 dignal VO 
dees. Same programmable gains 700 meg uaa 12. 5149 
ADIOOS - & chamet [7-11 АЛТ, 2$ ws; хале & hold 35 
МІН umeei counters, 24 digital УО Блез, $195 
| AD 306 B channel Nb 25 iS АЛ, single ГУА sample & 

B р 24 igual UO Lines $239 
А0200 * 4 chmod -bë 125 u5 ДАХ 5 5 МИ; dimer! 
counters, 24 бұла VO lines. $139 
DA600 ~ Fin бла dug tipclar ГУА $129 
PD200 - Pra pe board a address decoder, mmus $99 
АЙ һат: include BASIC, Papal, С. anid Forth driver 
30 dar mien, { year warrenty Call for "eot ғалы 
баета ry aircon пот 
Real Time Devices, Inc. 

Р.О. Вох 906 Stale College, РА 16004 


(814) 234-8087 


22551000 


CALL FOR LOWEST PRICES 
1-800-2-SABINA 
SABINA INTERNATIONAL, INC. 


lizg3 Coren Road Suir da 
Wialnvi Сашо 91769 
(714)594-6234« FAX (714)595-4008 
PRICES. ПАШЕ СТ 10 CHANCE WITHOUT NOTICE 


Circle 86 on Reader Service Card 


avi *FREE! SHIPPING!!! к ЕЕ = = 
| "Oller Expires 3721/88 | 
* Resincted t6 Continental И.5.А Олу ne | | rg SERIAL/PARALLEL 
- 4M Diskettes Only ~ Multiples of Case Only MULTI-CHRNNEL Communications Board 
05-00 ually Discounts Avalbe бе up | 

ПІН! 3 bores " 


65... 25PACK 525° зм оке, 1.19 
60... 40 PACK 525" 3M Diskettes 


355 3M Diskettes .... 2489.49 tac T | MESS ELIS 
_ 525" ЗМ PC Pre-lormatted Drskettes COMMUNICATION BOARD • Two Parallel Printer Ports 


1. [B 55000-8. 00“ ЭМ fiskelles-05/00 . . 2.15 e Four Independent RS-232 Pons * Two 8-8il Digital МО Ports 
— • Flexible InterruptiAddress * Two Serial Ports, RS-232, Н5-422 
„19 „+ ЗМ Highland Box [И$И 1 [сап 12 ра) Options or RS-485 
DC-1000 .... 12.50 DC-300XLP ... 19.40 * Discounts Avaliable * Address Selectable 
Ж o... AP DEGIA .,., cote * For Models 50, 60, 80 * Selectable & Shareable Interrupts 
IM Mag Tapes 2400" WTS (тіп Ю те) ‚ .... 12.50 4-800-553-4470 1-800-553-1170 


ЗМ Мар. Tapes 12007 WTS | теі Yel aeara 9.25 


"T" | Java TECH GUA TECH 
| : чё] EU RAE Үү CORPPORATER 
| С) BAS Е MIC RODEX (25 478 E. Exchonge St., Akron, OH 44304 


| | г 878 E, Exchange SL, Akron, ОН 44304 
08-00 Оиятпу Discounts Available Á—À B rir. —— TEL (29) 434-3154 FAX (218) 434-1409 
59 8.25" BASF ПХ: 5101012728 


Circle 216 on Reader Service Card Circle 217 on Reader Service Card 


WAVEFORM 
—Á 


129". . 


- BASF Nos qu Orskeltes 
wit th Түнек sleeves, labels A Wi р | 
- 5 25° BASF 55/DD/48 TFI Diskeltes 
"m BASF plastic library boa 


Nashua сете 


FOR Р5/ & 


05. -DD Quantity Discounts Avadatie 
49..... $25" Nashua Diskettes « 


| 1 24 | „ 350° Nashua Пі... es 29 


COLOR DISKETTES 


5.25" 05/00 523 USIH 450 05/00 


„39 cher 84, liye 1-26 
BULK DISKETTES - 
П9-00 Quanity Discounts Avatobie П5-НП 
29... 525° MorLogo Dinettes... 59 


1.06... 350° нето бете... 248 2.99 | 
Al 5 3.25 hi à мае include Sleeves. lat Іш ne wip Labs Circle 215 өп Reader Service Card Circle 214 on Reader Service Card 


maxel ЖЕ 


MODELS 50, 60, 80 


| ® LPT4, LPT2, LPT3 
(Mc dH — • Optional Serial Port 
+. Е М РСҰХТААТ ompatit 
a ва тен “айна signal » | • OEM Pricing Available 


s Lip to 2000 points per envelope 7 Т 
тесе | 1-800-553-1170 


1-800-553-1170 GUA TECH 


INCORPORATED 
QUA "К | 
сс АТ 478 E. Exchange SF, Akron., ОН 44304 


TEL: (244) 424-3154 FAX: (246) 434-4409 | 


478 E. Exchange SL, Akron, ОН 44304 | TLX: 5404042726 
(216) 484-5194 ПХ: 5101077726 4 


FRAME GRABBERS 


PAIEE 

with; 

frame 
MODEL RESOLUT HO grob 
НТ 2564 756 256% 4 495 


9-TRACK MAG. TAPE SUBSYSTEM” 
FOR THE ІВМ PC/XT/AT AND... 


Verbatim 769° 125 149 


Dat. Ше 


MD 20 ЕО 


SONT 152 1.52 


| РЫЛ — RAINBOW 
Lo 49 cOLOR DISKETTES 
НІВВОМ5 ЭТОНАСЕ 


— Please call for information — 
TERMS: Na surchageon VISA. Mastercacdoe AMEX COD олу add 
$300 Prepaid orders deduct 2% cash discount POs accepted Irom 
recopured mnsfitutions and corpesations on Net 30. Bank draft, T/T or 
L/C acceptable Shipping: 94/300 of fewer dishs Reduced 

| shi charges on larger quantities Price quoted lor case (900 | 
disks) 0 E less Нал a case add 5& (Min order $25 00) 
E BEAT АМҮ PRICE! 
Той Free c. Line: In*ormalion Line: 
1-800-523-9681 1-801-255-0080 
FLA-8102404712 FAX-801-572-3327 | 


Е DISKCOTECH 


DISKCO TECHNOLOGIES, INC. 
213 Cottage Avenue 
, Р.О. Bax 1338 Sandy, Шан 840010 


316 BYTE * MARCH 1989 Circle 121 on Reader Service Card Circte 15 on Reader Service Card 


HRY 25868 256 v 255 x B 795 
HRT 512.6 512 r 5128 B 995 
HRT 572.24 112 x SIZ к 25 1995 
- CALL FOR OFFERENT MODELS 

| -MjM PC/XTIAT COMPATIBLE 
- OKSTALIZE ІН REAL ТӘЖ 
- COMPOSITE VOEO ІН 


- 14 BT КСЕ OUT ecem! modi HRT 2553 
16 енгі grey ке out 
- SOFTWARE | ВАДЯТ OF IMAGE ANALYSIS НОМ TIMES 
- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 
-FULL CREDIT ON UPGRADE PURCHASE 1н FIRST VEAR 
RETURN 040 POAR ANO JUST VAY DIFFERENCE 


cn ты везни шоки. 


MEIST urs a си. ПМ УРНЫ corani 
"pe чыгыра fw Cie GM РЕ NUT] 


dk it e i 
a Softwark lor PC-DOS ЫВ - БОХ. ХЕМ. 
ж Аа lor АТАТ, DÉC. YAX 


INPUT DEVICES Ine uot 


Mierewo!t Mouse [bus or НИЙ, 
Gar Pad Phos by Билу aphies . 


- d нене пев Y TECHNOLOGIES 
Ін H Т 2% Е. юү 14093 


PHONE 415-397-0433 FAX 416 497-1968 


AKEysteme 
70743 Шага 42 
eren ГА 9ч 


dun AF М) 
Айыр pfe qe (Pra шы «нур memet туу Ji 901-2071 


---<-БУЕНЕЖ- 


Еуегех 
Step 286 - 12 & 16 MH? & 20 MHz 
1 Meg НАМ 
Р5/2 model 30/20 meg ........ , 1715 Sel б uliity in ROM 
| PS/2 model 50/20 meg SIP, CIC Call! for 
| Р5/2 model 60/40 meg Enhanced keyboard 
PS/2 model 60/71 meg 1.2 MB floppy ‚ you 
PS/2 model 80/40 meg .......... DOS/BASIC configuration 


Р5/2 model 80/115 meg ......... 
Call tor other models 


LEADER "= 
Stap 386-20 MHz & 16 MHz & 25 МН? 


256K cache of very high speed RAM 
2 Meg RAM, expandable to 16 Meg 


| S/P, CIC 
386 5 40 meg . $ SINCE 1 983 Enhanced keyboard 
386 130 meg/20 MM. d NN. 1.2 MB floppy 
285 40 meg DOS/BASIC Call! 
386 110 meg/25 MHz. ..... .... LAP- TO p Everex 1800 Available 
386 60 meg/20 MHz __......... 


Portable Il 40 meg/12 MHz Compa SUT 285-20............... Call 
CARD & MONITOR EXTRA P. 40 


„бз a Call 
Call for other models Р =, 0000s L8 AST 
THOME, em 1395 


amao Weg T 2385 
‘тек | 73200-40 Meg... ies pe enol 495 
Macintosh | тш... ——X 4595 | AST 386 40 Meg 
‚= у Meg sree pe AST 286 model 80 
Мас-!/40 Meg М TOT ders AST 286 model 120 
Мас-5Е12 Drive 286-40 Мей...... е, 9695 А 
8088. 20 Meg,- ект E. Call AST 286 model 140 
2,142 ————— - E, 
En - seem a CARD & MONITOR EXTRA 
Mitsubishi 286- 20. NEM. 
WE STOCK CITIZEN TOSHIBA PRINCETON GRAPHICS AMDEK PC MOUSE IRWIN & ARCHIVE 
OKIDATA NEC SONY HAYES | MICROSOFT MICE TAPE BACK 
EVEREX WYSE ACER SAMSUNG LOGITECH TAXAN 
GOLD STAR HITACHI HOUSTON INSTRUMENTS САІСОМР MITSUBISHI MAGNOVOX 
BOARDS SOFTWARE SPECIALS N 
dBase №,..........468 | NN PRINTERS LASER PRINTERS 
Wordpertect......... 239 Р EPSON HP Laser № .... 
бө ipi ai е NOVELL | зло... 6535 
enira ғиодпег .., а LO-850H050 535/735 , 
Clipper Authorized nd | сЕ 
Dealer OKIDATA ена ій 3 
320/351 Mec LG 890. ... 329% 


Pagelaser t?, 28595 


390/391 460/635 


MONITORS 


FAX MACHINES | intel 
Sharp FO 220 Coprocessors TOSHIBA 


321.51 1241-91 __. 485/595 
Sharp FO 420 " mt ‚ 105 i 
р Е-е 45 | 351-5Х 350 CPS 
Minolta 80287-00............ 285 BROTHER 
В037-16..... .,..... 485 | 1709-9 PIN ......... 
80387-20.,.....,.. .. 549 1724-24 PIN 


MODEMS 
Fverex 1200 Int. .. B9 


Nec Multisync И 979 
Nec Multisync Plus . . .875 
Mec Muilisync XL-19" 2095 
Samsung EGA 
Goldstar VGA 


Everex 2400 int. ... 149 
Hayes 12008. ...., 775 


More in Slack Call 


WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 
3% charge on VISA, MC 4 5% on American Express 


wae COMPUTERLANE 


HOURS. 1-800-526-3482 (outside ca) 22177 ROSCOE 80 


М-5 9-6 (818) 884-8644 (м CA) » BLOCK W. OF TOPANGA 
CORPORATE ACCOUNTS WELCOME 884-8 FAX) CA 91304 
CALL FOR VOLUME DISCOUNTS (81 8) 253 ( Compaq is a Registered Trademark of Compaq 
CONSULTANTS CALL FOR PRICING Prices subject w change wilhout notice ВМ і a Registered Trademark of International Business Machines 
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Circle 272 оп Reader Service Card (DEALERS: 273) 


PROGRAMMERS 


PUT ONE UNIT 
ON YOUR DESK TODAY! 


ULTIMATE PROGRAMMING & TESTING 
SOLUTION FOR EPROM, PAL, BIPOLAR, 
8748 & 8751 SERIES. ІС & MEMORY. 


UNIPRO --- Oniy $545 Complete 
Optional 4-sockel ADAPTOR 
for multiple EPROM programming —- £99 


| EPROM PROGRAMMERS -— FROM 
(1,4,8,16 Socket gang programmers) $160 


High-speed, dedicsied PROGRAMMERS 
for PAL, BIPOLAR, 8748 Series, and 
8751 Series, and IC & MEMORY 
TESTERs аге also available. 


Ask for PAL DESIGNING S/W 
1, PALASM (MMI) 2. PL Designer (MINC) 
3 ORCAD PLD 


High Ингви [rom 159.90 


EPROM ERASERS 


OEM, DEALER INQUIRY WELCOME 


473 SAPENA COURT, UNIT 24 
SANTA CLARA, CA 95054 
TEL.(408) 727-6995 FAX: (408) 727-6996 


ORDER TOLL FREE 


1-800-541-1975 
VISA, MASTER, AMEX ACCEPTED 
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DRAMS 
64K 


SIMMS 
255 X B 
80287 256K ХЗ 


80187 4464 
803875X 1 Мед 
80С287А 


Phone 714-855-0411 
Fax: 714-855-8504 


21522 COMMERCE CENTER DR. #L 
LAGUNA HILLS, СА 92653. USA 


1 Мед X8 
1Meg £9 


Circle 93 оп Reader Service Card 


Cross-32 
Meta Assembler 


Table based macro cross-asembler using the 
manufacturer's assembly mnemonics. 


Includes manyal and MS-DOS assembler disk 
with tables for ail af the follgwing processors: 


1802 64180 65С02 65816 
6801 5509 acu 
680X0 Cop400. COPROO 


TMESM FMSIN 14/299 MORE 


Uiers cas create fables for other processors! 


Gencrates jag, + fable and binary, 
Intel, or = Жылы ы 


Free worldwide артай shipping & handling. 
Check, MO, VISA or MC: US$199 or CN3149 


Universal Cross-Asscmbiers 
POB 3B4, Bedford, NS 
Canada B4A 2X3 
(902) 854-1873 
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JB UNIVERSAL COMPUTER INTERFACE 
85232 ADAPTER ТО JE-BUS бар 


JADE Analog nou, М ch. ся рып 3. 0, Ж) 
06а Гирш, 32 TTL inputs, 22 TTL outputs 559 
МАМ Brien opt, gradi Ку Ныхор computers 


PU OOMPATHILE INTERFACE CARDS 


$245 


| B aiaia 
lal Lo n та оз ма 
| ; 17 кей $19% 
О ba channan GAN ot. а СБУ Рой бош» 
Руль, avaligolty and қасасиығш ага кесі іс change 
ЈВ COMPU-TRONIX 
3016 М. Wedeworh Blvg. 
Whaat Ridge, СО 80033 
(303) 425-9586 


Сад for FREE CATALOG. сызар! MCAVESA. ores 
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== | Presto! 
< 1 A Link ғо 
— Mg Mainframe 
Graphics 
|^ = E- [n m 


Find сля how our whole family of 
EMU.TEK graphics terminal emulation 

ad tware makes guod sene for rhe work you du. 

Call софу for move information. 


ae 


(714) 995.3900 
(BOD) 962.3900 (800) 972-3900 (Сан 
10801 Dale St.. Suite M-I 
Stanan СА 90680 
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9-TRACK TAPE SYSTEMS! | 


OVERLAND DATA & THE EXPERT when 2 
comes to connecting your PC to бе mainframe 
and muni computer world. 

* PCIXT! AT/388/PS2/compatubles 

* 800, 1500, 3200, 6250 ВРІ 

> Free tutorial on tape systems 

> EBCDIC/ASCH conversion 

» IBM ANSI labeled apes 

* DOS, ХЕМІХ, UNIX, PICK 

e Highest quality customer service 

® Stock full range of wpe drives 

+ Network backup and Mare! 


Overland Data Inc. 


5620 Kcamy Mesa Rd. * San Dicgo, CA 9211 | 
Tel: (619) 571-5555 * БАХ; (619) STI-0982 
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8051 SIMulator 
for the ІВМРС/ХТ/АТ $99 


The 805151М sofiware package assisis Wi the 
debug o! B051 family programs. А strean 
onentad, menu command driven program, 

| 8051SIM speeds developman by allowing 
program execulion and debug wilhoul a 
Target system. А greal learning tool as well 


8031DryICE $199 


Dry ICE i5 а debugger/emulator thal supports 
Ihe development сі hardware and software 
using Ihe 8091 mkroconiroler, The DrytC& 
provides powerful functions to assist in the 
integration, debug, and test phase, Hardware 

| comects between your larget 8031 IC Боске! 
and CRT terminal or РС СОМ port, 

HiT ach Equipment Corporation 

9400 Activity Road 

San 01890. СА 92126 


(619)566-1892 
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CALL (800) 654-7762 FOR THE PRICE CUSTOM CONFIGURATIONS 
САТ" 8MHZ CAT 386 SYSTEM CAT 286-10 e — 


BASE SYSTEM 
e 256K (Op 64K) + 50 Wan Powe = _ 2 $17K Exp, to 1 MEG * 200 Wati Power 
бору * АТ Shae Keyooard 4 Case 


= 4 T] or 8 MHZ Keyboard Selectable 
° FOC 


” BOB? Socks! * 360K Floppy Deve 
* | Tew Waraoty 


Graphics Card wipar рип 
16969 


Graphs Card w/par port 
40 Mag Hard Drant 


1139999 


ite COPROCESSORS Sz 


АУ Seagate HARD DRIVES „ш 


- COMPLETE KITS 

Uses tna Тани Running gi. , мава imi! Price $1125 20Meg 40 Mil % H1 34^ Drwe oy , 2 , 279% 
8088 МН? ог less 8087 gre 57225 20Meg wicont & Cables . ..:. .1..... 269M 
8088 or 8086 JMH? or less 2047.2 143% 87238 Мер wicont, & Cates... 11...20 
8086 МН: of less 8087 1 20448 4 n | 51251 40Meg '& HT 20 MH wisoltwae , 2,0-3” 
80286 Б.8МН: 80287 159% be T (1 A к ы x : m —. И» $1281-1 40Mag, 28 МП Sec ._...., елге "5 
80285 8-(2МН? 80287-8 125и 4 x ST277R БА мун... . ap 0896 
B0286 ЧАН: or more 80287-0) 750% 4464 150 NS ‚169 1Нғос1! 8085. Me $14026 20Meg Ful Ht 40 ME. wo, luus uo 22099 
80386 16MHz 80387-16 — 38TM ind a Е өзе. » Simm Modules $14038 3OMeg 40 М Fb Ht... эке 
amat МН: 80187-20) 540m ы YO NS за 255 Ұй "Do NS he $14053 4068 ЭМ... 20005, BM 
80388 25МН; 80387-25 6599 m t ге T a a E^ $14095 &0Meg Ful HT wisollware . ..... _-._.. MIT 
3A65X 16MH: 802847-5Х 4299 256K 25633 DONS . 1988 Feba Sollware ..,.._, г » іа 


MODEMS BY ---жеменек- CONTROLLERS BY 


Р Сот Bitcom 90 5 Meg x 9 80 NS .., WESTERN DIGITAL 
Бы г тебен Li rope чыр уй Rc 41256 51 № . .. 195 МВ 120 NS зн WX-18 ВТ № Sized tor XT ........ ..... TEE %% 
ЕҰ-845 Exiernal 2400 Goud ..... „as S, 119900 a" ^ Bil ++ I) wal г a тый m — 
For error correcting 509 $10.00 WÜ-Z7X 5 Bil RLL 1 Size ual? n т 8 

Hayes Campalibie Major Manyfatiurars ACCESSORIES OF ALL KINDS WAH 16 Ви Hard Drive Controlar Poth meesme oe Ман 

1200 Baud inlernal wiSollwarz . ... re gm 150 Wali Power Supply Очесі PC Replacement . .. 54% ЙА2 16 Bil ALL Hard/Flonpy for AT 159 
1200 Baud External tully Hayes Compatible . , 9% 200 Watt Power Supply Direct АТ -—— EE. MEAD Норру Disk Controller fer XT. controls à ewes p 
2400 Baud Internal | is carg wisotiware . , "b as. гіме Éverex Ram 3000 0-3 Мед. др ы - А 899 MEAD 1. 2 Meg A 350K Controller tor m 2 ч 
2400 Baud External Fully Hayes Compalble _,_ ... 1298 — ks aal for ХТ 0-384К. ..,, . 99 Cable Sel lor Най (уме (у — ., .. 2. E 
ыры үзім Майлы с a км қ TAPE BACKUPS BY “г> 
FLOPPY DRIVES FROM 40MB Mini Cartridge, 1 ӘМВ/тіп, ХТ, . , 258m 


ўз 37 As MONITORS BY mm 


40MB Mini Cartridge, 3 6MB/min, АТ ‚ , 89e 

| samsuna YOUR LOW PRICE LEADER 40MB Streaming Cassette, SMB/min мусоги _. .. 58908 

1292 12° Ате w/Til & Swivel базе 3606 vo Hi PC Compatible — Mitsumi . . 890 BOME Streaming Cassette, 5MB/mun сом . 6499 
1257 12” Amber flat Screen 720 x 350. 12 Meg Mitsubishi Black Fare .............. 7” 60МЕ Streaming 600A, 5MB/min w/Ful coni ,,. , 8498 
МЕЗ 14^ Color 540 x 200 16 colors 720K 3^" Drive шша” mounting . ,. , ., .,.., B8 12598 Streaming Cartridge, — wiu com. 1119 
1453 14° EGA 640 х 350 64 polos. 144 Meg Ул” Drive 5%” mounting . ....... 719% Excell 60 Model 50/80... 2... Уы 
CHASSI EGA 72044000202. .... 350K Tandon ТМ100-2 Full HL ................... 49" Excel 125 Model 50800... .,. 59e 


ВМ CGA'VGA/PGA/EGA Multisyne Compatible 160K Tandon TM100-1 full HE, ,. .,........... 480 Extemal Add 05% 


Liquidation ж Closeouts x Discountinued Items x Üverstocked 
u SAVE UP TO 90% OFF RETAIL — All New 90 Day Warranty** i 


LETTER QUALITY PRINTER 
DAISYWHEEL PRINTER MANUFACTURED BY C.ITOH 
STA y $9149 for а С Иов REPEAT OF A SELLOUT 


ARWRITER™ F-10 


When our 40 cps letter qually daisywheel 
printer from ihe same manutaciurer is only 


FREE ТУ 
SWIVEL BASE 


ч M" Flat Screen = Paper White Phosphorus 
» TTL Monochrome & RGB Compose interlace 


List тән Mead 510900 


MORE 
LIQUIDATIONS 


Мғтабон 005 3.21 wf Basic .... 
ММ 2764Д | 


STANDARD FEATURES * in Port wih Bus interface 


a 40 CPS а Accepts Paper tp 15 inches « Form v Fally ЮМ Compatible (o! | 
TT | Сам eus. $109 à of couse 
& a an iu MP ‘age Length and Pitch Sel trom Сопу Panel * Includes Showpartners and Paint Brush 


e Çul Steel Feeder , , , «= 19908 v Indusiry compatible ribbon, printwheels and 
а Serial lo Parallel Converter , 99% соп commands е RS232 Serial Interface List $195 mend? 7900 


STATIC АТ STYLE | XT CASE 
Қ Floppy Drive 


Attached 10 САТ face and АЗДЫ 
keyboard, Sialic Buster АН 

„2 кай Edid АТ зуе 0 Ns 
ше quee ^ 4 


WOKS JUST ке а Sponge. 

static al a ral- 
ed 20. 4015 h less 
{һап two Seconds. 


МЕС VM — 
й) Serial Chip Upgrade - 
Ю Meg with Controler — . 


* 350K White Faceplate = 1/2 HT / 558V 
ин 13984 мым HH 


La: 4999. мы 109 


800-654-7762 


Wo SUSEHARGE FOR MAR 


TERMS: 
SALES: 244-0204 WE ALSO PURCHASE M EAD | МС ^ VISA » сор. CASH 
702- » EXCESS ЛЕ МТО Purchase Orders irom filed Fire 
қ we ж, Вы Chacks ч AE add 4% 
была — = - STATUS: РАЯ 57 20% Паток Fas on Мел Ditexien Ratuma 
FAX 702-294-1168 ел "W-——— | wy 
Í mamei rx bip RE um Ces Sy Г 98 «айтыл fu Duge —— p ' 


„^^ ЫН 
M Destra © Гау Amie мер көле? Обете 00 Nevada Hwy. = Un 101 = Boulder City. NV 89005 


Sera: umm fF) urs 
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Circle 301 ол Reader Service Card 


| Even a “small” brownout can wipe 
your valuable data clean. Voltage 
spikes can burn out an entire CPU. 
| Protect your — and data 

with a low-cost battery backup 
system. 


Battery Back-up Power System 
— Spike and Surge Protection 
450-watt. 120V power system for up to 

2 9 ft 80 watt continuous use during a 

| complete black-out. | 


Model BC-450 5090955 


Line Stabilizer — 
Voltage Regulation 
and Surge Suppression 


1800 watt power output. lsobar* spike 
| and noise protection. 


Model 1C1800 5 aedi 


800-619-2626 


(NY State 800-8321446 Ext. 242) 


ELECTRONICS. 


— 1—2 —— Paci ый 


260 Motor Pkwy, Hauppauge, NY 11788 | 


ASK FOR FREE CATALOG Money orders, checks 
accepted Please add 515 00 per tem shipping anc 
handling HYS residents add appropriate sales tax 
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16-BIT RESOLUTION 
| ANALOG-TO-DIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
for IBM PC, XT & AT 
SINGLE PIECE PRICE 
$475 


We manufacture а broad line 
of data acquisition and conirol 
hardware and software for Apple 
and ІВМ computers. 

Cal for quotes on custom 
hardware or complete systems. 


LAWSON LABS, INC. 


5700 RAIBE ROAD ; 
COLUMBIA FALLS, MT 59912 [Р 
800-3215355 о: 406 387.5355 
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9-Track Tape Subsystem 
for the ІВМ PC/XT/AT 


Now you cun exchange data files between 
your (BM PC and any mainframe ar mini- 
— using IGM compatible 1600 or 6250 
Track ue System сап also be used for 

disk backup. Transfer rate is up to 4 

megabytes per minute on PCs and com- 
patibles, Subsystems include 7" or 10v" 
streaming tape drive, tape coupler card and 
DOS compatible software. For more infarma- 
tion, call us today! 


[JUBLS] -N 


9621 rondale Ave., Chateworth, CA 91311 
Tewphopr- (818) 882-5822 
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HARD DRIVE SALE 


SEAGATE 


ST- 225,....,,....$ 255.00 
with controller and cable 


ST- 238. 


with controller and cable 


ST- 138,.... 


with controller and cable 


АЙ. Wholesaie & Retail. Inc. | 


1320 South біхіс Hwy. Suite 256 
Miami, Fla 33146 


Phone: (306) 284-0827 
Fex: (305) 284.0831 
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PAL/EPROM PROGRAMMER for PC 
VERSION 2 of Software ond Hardware 1475 | 


"азе. Ышы аша. ICI ірін 
ніл a АН n HES. Le o 
ETEL Шаа әзі Мына T 


 - Cheri Cio eun D «v 39 MHE” 


Тілегі Маја Lowe! e TTL, DEL, m V ie "МҰ тегіне + Быз 
[epler sa Тілі Ugress ж Sum |е. bealo Dus ami Sang i 


(201) 994 - 6669 
| _ Lin COR ore. nc, 
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Communications 
Analyzer 
> 


COM 1: 
M 


RS-232 


—— à n 
TOM: | Сее 


- Monitors and stores to disk R5232 
async data in real time 
- Dual line DCE over OTE formal 
- Perform action on any data pattern 
- Interactive mode 
Fully configurable, includes cables 
~ For IB&UPC/IXT/AT or compalibles 


У, 
Ho DPalladian $395.00 
BEREI Technologies | demo $10 
НИ Incorporated 


1-800-537-5046 (301)576-0575 
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DATA ACQUISITION | 


ALL needs ! ANY computer ! 
s PC Software Included 
r Serial, Modem, & Bus 
» Stand Alone Ability 
« Laptop А Handheld 
» PC & MAC Cards 
= inexpensive 


Call for FREE DEMO DISK | 


Specalists in portable and battery hacked up 
ая well as PC modua systems 


о 
O 
O 
тиб 
E 
2. 
Ш 
= 
С. 
= Ji 
uU» 
«Т 
= 
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Order BYTE and BIX on disk. 


isk 
Best of BIX on pis a 
on 
pightights of == г тойй- 
T Receive ME _BYTES 
> ivities on BIX system. 
где on-line conferens е text 
с sea 
4 өп h 
u can ог. Each 
Listings on Disk disk contains the н discussions 
and informative dine you own. 
BYTE listings on disk are the ecific t9 the ne ІВМ disk, 
right choice if you want to com- For example "er his from 1BM- 
pile or read the complete source and get € highs . can be 
code listings of programs. BYTE specific confe by annual 
listings аге available from rdered singly 
December 1985 to present at the subscription 


prices stated below, 


p—— ШИИ OUTSIDE USA - 


С Full Text of BYTE $9.95 
D BYTE Listings $9.95 
О Best of BIX $9.95 


5-1/4 Inch: 
LJ IgM PC 
Other disk formals 
available, 

Call toll-free 


С Full Text of BYTE 
ГІ BYTE Listings $79.95 
LT Besi of BIX 


O Full Text of BYTE 612.95 
O BYTE Listings $12.95 
О Bes! of 8IX $12.95 


О Full Text of BYTE $99.95 
ГІВҮТЕ Listings $99.95 
O Best of BIX $83.95 


2-1/2 inch: O Full Text of BYTE — $10.95 [1 Full Text of BYTE $89.95 | O Full Text ої BYTE $13.95 | O Ful Text of BYTE — $009.95 
O Apple Macintosh | Q BYTE Listings | $1095 | OBYTE Listings | 38955 | D BYTE Listings | 519.95 | ОВУТЕ Listings — 509.95 
С) Amiga П Best of BIX $10.95 C] Best of BIX $89.95 | О Без! ol BIX $13.95 | О Best of BIX $109.95 


О IBM PS/2 


* Please indicate the issue date 
below. # you are beginning an an- 

nual subscription, note tha slart- 

Ing Issue. 


Ful Text of BYTE 
Month — — Ұя 


BYTE Program Lietings 
Month = Year 


Besl of BIX 


FOR DIRECT 
ORDERING 

CALL TOLL FREE: 
800-258-5485 


Call: M-F, 8:30 a.m. to 
4:30 p.m. Eastern Time 


PLEASE COMPLETE IN FULL MARCH 


Address 


City Stala dip 


(603-924-9281 for New | Month. Year 
Hampshire residents) County or Parish Gumy Г] Chack enciosad 

қ П MasterCard 
For credit card Сг Сагай Exp. Cale CI visa 


orders only. 


BYTE ii 


C М5. funds enclosed 
(И ordering from outside the 
US. please remit in US. funds | 
drawn оп U S. bank. Thank you.) 


Signature 
Please allow 4-8 weeks for delivery. 


Order BYTE and BIX 


Today! = 


on disk. 


p 


ch the text 
h 
BYTE Program Yon any word р Sessor. n ing 
Listings on Disk disk contains the PES. giscussions 
BYTE ш zü A and 4 v^ ine e y" 
аы оп | ‚ , 
right choice if you noción For exam 1 order пе, m IBM- 
she or read the complete sorce and get th bint Disks can be 
is Sable stings arte row pei т Dy эттин 
| а т 
pn an December 1985 to present at the subscription. 
word- ай prices stated below, 
erence 
Ment red 
be onde 
subscription 
available 
tember 1988 


ORDER FORM: To place your order, fill out the card and тай, 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 10 PETERBOROUGH, NH 


POSTAGE WILL BE PAID BY ADDRESSFE 


BYTE & BIX on Disk 


One Phoenix Mill Lane 
Peterborough, NH 03458-9990 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 


Opto-Mechanical 


(гісі 


Jade 10 MHz Turbo XT 
640K Molherboard w/256K НАМ 
Floppy Disk Controller 

140 Watt Power Supply 

101 Enhanced Keyboard 


Monochrome Graphics System "698 
Вайк ВАМ. 360K Disk Drive 

Printer Port, Атдек 3104 Monitor 

30 MB Hard Disk System ... add #258 
CGA Color System ........add 7188 


1398 


EGA Color Syslem ....... add *398 
VGA Color System ........ add 558 
Jade 12 MHz Turbo 286 %898 
1 MB Motherboard w/512K RAM 


200 Walt Power Supply 
Clock/Calendar 
Enhanced 101 Keyboard 


| 

Mano Graphics System 31098 
1.2 МВ Floppy Drive & Controller 
Printer Port, Amdek 3104 Monitor 

4D MB Hard Disk System ... add *438 


12 MHz, 1 MB of HAM 


Jade 20 MHz Turbo 386 
1 MB of RAM an Motherboard 

1:1 Interleave ҒОП/НП Controller 
2Serial, 1 Parallel, Clock, Calendar 
101 Enhanced Keyboard 


40 МВ Mono Graphics Бүзігіт 2388 ; 


12 MB Floppy Disk Drive 
[40 MB Hard Disk Drive 
g4mdek 310A Monllor 


ИЧР қодар) 


Disk Orives 
360K half height . . .............. ‘ва 
360K full height ....-..-..-.--.. $118 
TEACS BV ....... шамнан кәні di: 
127 К.А #38 
РОДИ... СЕКЕТ , BB 
- АР” TEES CER LOT 3118 
5%” exi. 360K for PS/2 ..... 7... ТВ 
бл exl. 1.2 MB Jor PS/2 ....... “258 
5%” ext. lorLapTop ........... 1298 
Hard Disk Drives 
10 MB w/rontrotier ........ NES 
20 MB w/controller .. .......... 5268 
30 MB w/controller ,....... oo 288 
40 MB w/controller ,........ ... 398 
4ОМБТСҒАТ..................Е338 
ТОБОМ. m 1248 
STIME .,............... 5298 
ОТ ИН pod 7368 
ST 251-1 40 MB ........... NER 448 
ST 4096 BO MB ................ $568 
Tape Gack-up 
CMS Jumbo 40 MB XT/AT .....:298 
XT/AT Kit External ............ "128 


PS/2 Internal Kit. фтивкьтеатероянді = 
P3/2 External Ки 


4901 W.Aosecrans Ave. Вох 5046 
Hawthorne, Caiifornia 90251-504 


Calitornia 
Torrance, Santa Ana, Woodland Hills 
Kearny Mesa, Sunnyvale 
Texas 
Addison, Houston 


Georgia Arizona 
Smyrna Phoenix 


Not all lems in slock al 
Qut nine relail locations. 
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-— add +148 } 
11948 | 


Mouse 


| 


ГУТІ "ES А Є 


M AUKE THG С аа, 
d Ни diera інімнің айз by 


| Daisywheel Printer 


6 


Monitors 
Amdek 310A аітпег,........... 98 
Amdek 410À amber ............ 4118 


14" amber [lal screen ,,,.,.....7128 
RGB 6540 Х 240 color .....,..,.. 258 
ЕСА 640x 350 color .. ‚1378 


9043992 $ 
МСА 800 x 560........... eee 889 
МЕС MulliSync GS ...,.-....., 188 
NEC MulliS yng .............. 5588 
NEC MultiSync Plus .......,,..* 888 
Mutsubishi Diamond Scan ..... 1408 
Zenith 1480 Ца! screen ......,.4618 
Sony 800 x 600 Mulli Scan ....*488 
Keyboards 
B4Key AT-5lylé ................ ва 
101 Key enhanced .............. 178 
Printers 
EPSON LX-B009 PIN .......... *188 
EPSON FX-850................ Сай 
EPSONFX-1050............... Call 
EPSON EX-8B00...... cedi ob Call 
EPSON LU-50024 PIM ......... "298 
г EPSONLQ-85D .......... wees Call 
EPSON LO-888 .,.............. Call 
EPSON LQ-1050 ,.........,.... Сай 
EPSON DFX-5000 ............. Call 
; Okidata 220................... 8348 
| Оаа 92Т.......... о... 5498 
 Әккініа 390............. Е. 
E ОИШНІНӚЯІ................... БЛВ 
Okidata 383 ......... — O48 
нн! Glizen $200 ........... e $158 


Citizen 1800 ———— а ТІ 


МЕС FEDO RP 
МЕС PERO ................. ..1528 
КЕЗЕН... рр...255:%5.ҘҘ. 1696 


Diconix 150 Portatie........... %308 


Hewlett Packard DeskJet 

DeskJet ..... ызға. Ыбан. *698 
128K POP Desk RAM ........... GA 
EPSON emulalion cartridge .....268 
TMS RM/HELV Solt Font..,..... 798 
ink cartridge ....... —I— 4818 
Нече PackardLaserlet 

LaserJet H ........ weer ы ЗЫП 


LaserJelliD.............. - how 


25 in One Font Carkidge ,.,.... 398 
4 MB card wif memory......... 88 
1 MB memory сагд............. 5348 
2 МЕ memory сағ2............. 948 
4MB memory card........... 51148 
Toner багігійде................. *98 


; Opto-mechanicai 


JADE 


1200 Baud Modem 


Termnals 

WYSE model 30 ..... йы 4.3288 
WYSE modetSC ............... $368 
WYSE model B5 ............... 5438 
Joystick 

Kratt 3 bution Joyslick .......... +19 
Dual Game Рогі................ +19 
Plotter 

Roland OXY ВН5............... 3895 
Houston Inirumanis ........... Call 
Hewletl Packard а тосе... Cail 
Scanner 

Complete Hand Scanner .,... 4178 
Logitech Sean Man ............ 248 
Diamond Flower 3000 .......... *198 
Hewlett Packard Әсалірі,...... Сай 
Digitizers 


Summa Sketch 12 x 12... 


NONEM 1. 
Mouse 


with Software 


LogiTech 
LogiMouse Bus _........ TE 
LogiMouse Serial ...............?78 
LogiMouse Hi-rez .,..... — ЧД 
Mouse Systems 
PC Mouse with Pant ............ +88 
Microsoft 
Mouse м/Раілфцен,.,......... E 
Mouse w/GAD ,............... Са! 
Mousew/ Window ............. Call 
Complete PC 
Complete Hand Scanner .,.....*178 
Complete FAX 4800..,......,..7298 
i Complete FAX 8800............ 5458 


! Complete Answering Machine . ,%248 


Е Swilb Boxes 

Parallel or Serial (Specify) 

о 1. TTC tere head ... "28 
Lo oo P— TL: 
4way ABCD ..............- "T OD 
$ мау ABCDE .................. 68 
Crossover X ........ TRU 
AutoSwitch Sway ....,.,...... 98 
AutoSwitch6 way ............ 248 
Modems 

1200 internal w/sollware ....... .548 
2400 internal w/soltware ........ +90 
1200 external............ ОТТУ ВВ 
2400 ехіегпаі, .............. 021958 
2400 PS/2 internal .........: 4.98 
Intel 24 ОВ for РБ/У2............ $278 


Моает 


548 


Intel 

ВЕ ME 398 1 80287-10.. .1268 
BONT-2 ..... +143 | Е0387-5Х ..5398 
В087-1 ..... 5198 | 80387-16 ...*398 
80287-85... 5158 | 30387-20... .*476 
80287-8 ....'22B | BO3B7-25...*588 


Above board РС B&K ........... 1258 
Above board 286 512K .,....... 458 
In board 386................. 77086 
Cables 

&' printer,,.., Maire oua. $12 
ТЕ ГЕП X4 RR TET i18 
25' printer. ....... cet das Л 12R 
F agrigl.,.... асаана: Я 
^ wo Ee see oe a TP HR 
ЫТ serial...... lee Е ya *38 
VE DEA ат. commiserit +58 
Keyboard exlender ............. *12 
Mordor exlender |,;............ 446 
Prinler extender ................ м6 
Boards 

Monographics w/Parallel,....... 548 
Color Graphics w/Paraltel ....... "48 
Балл ӨЙ ....-.......... ыж 1158 
VGA card ...... OER — 5258 


AST ЕСА Раг/бег/Сіюск .......5188 


Dual дате port 


XTUV/OPar/Se/Clk/Game ......." 


AT №0 Par/Ser/Game........... Ыл: 
360/720K 1.2/1.4аМВҒОС,..... "48 
AT FOD/AD controller ......... $128 
ХТ Hard Disk controller .....,.... 8 
AST SixPak Plus......... кес |: 
AST XFormer ..... la VUE 578 
Paradise ашо EGA 350......... $168 
РагайзеУ0аАж..,.............. %268 
Paradise VGA+ 16 ........-..-- 318 
Surge Protector 

S, L. Waber Б oullel ........- one MB 
Isobar 4 ӘШЙІРІ.................. MB 
рерагӛлибеі..,................ 466 
isobar modem protector ....,,-*24 
Tripplite Battery Back-up 

450 Watt UPS ................. 1398 
TRO WallUPS ................. 4498 
1200 Watt UPS ........... *69B 
Tripplite Line Stabilizer 

GO FMT СС аео а.о, 796 
T1... ................ +158 
ТАП ЧИС... ень. 3188 
Accessories 

Kensington Masler Piece .,_..,..'88 
MicroSpeed PC-Trac Ball ,,,-...”7В 
Vertical CPU sland ............. 8 
Keyboard бгамаг............... 758 
Monitor Tilt-n-Swivel ........... 718 


COMPUTER 


Place orders and use our technical support toll free! 


Continental U.S.A. 1-800-421-5500 


Fax machine 1-213-875-2522/All others 1-213-973-7707 


We accept checks, credit card or purchase 
orders гот qualified firms and institulions, 
Мо surcharge on credit card orders. CA., ТХ. 
GA & AZ. residents add sales lax. Prices and 


availability subject to change withoul notice 
Shipping and handing charges via UPS 
ground SO¢sib. UPS air +1 0070 Minimum 
charge 24.00. 


MARCH 1989 = BY TE 321 


Inside California 1-800-262-1710 


EPROM PROGRAMMER 
CROSS ASSEMBLERS 


ASZIZC OR STAND ALONE {all er. € 
munication protocol  XMOOE 

BIN. r ams EEPRUMS, 2716 Dto = 
CMOS Programs (w/axdapier) 252%, 27101 
fand above), 58701, 68705, 6876445, 5741/2, 
8744, 9748/9, 8751/2, 8755. B7252, and 
CMOS More — soon Mode) 57151 
$244 (assemoed wilh case} Other modes 
are availgbie trom 5% (hil). 


Cross assemblers by PeeudeCode ler ІНІМ- 
PCs, $80. 780, 1802 6502 6800 AAS, 
баору, 8041/3. DOS 1/2, GORGE, 0096, and 
mae 5005. 


кәне) KORE, Inc. 
6910 Pal!erson 5 E 
py Caledonia, MI 49316 
= (616) 791-9333 
55 tor shipping (USA), plas $300 COD. 
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DATA CONVERSION 


Readfwrite data from nearty any Maipfrume: И, 
DEC, VP. DG, or Нолеушей, Runs ander MS-DOS, 
Unix, елік, MAC, and Sunil 
B, 57 2%" 

Diskette "тете бант 

for your PC/XT/AT 
Qur diskette conversion кузат Can reed Aare 
and (олт dikenes berm ВЫ Stem 34, 36, 33, 
ASANO, DEC, СМ, CPAN, Depigrsrtier aad 


Microfech 
МОГУ 
Е tents 
un 5) 324-9114 


Terminal Emulation 


ТЕК 4105/4010 , 


© Tektromx 4105 
• Tektronix 4010/4014 / 
- VT220, VT102 a 
“ Picture files 
• VGA and EGA suppor! 
= High resolution hardcopy 


VT220 


a VT220, VT102 emulation 
© File transfer 

“ 132 column modes 

* Color supporti 

* Hoi key 


Diversified Computer Systems, іп. 


3975 Ins Avenue, Site 18 
pay aos COB030 (323) 447-925: 
303.447.1408 


Табет. YT 02 vESR0— DEC: bahrom: — Pitons ic 
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8051/8052 
BASIC 


COMPILER! 


MCS BASICS2'" compatible 
Runs оп ІВМЕРС or compatible 


$ 295.00 
Cali Now! 603-469-3232 
Binary Technology, Inc. 


Mun Мор: «РО Bos OF = Ме Ам COOLER “Жік. 
oe 


TWIX COMPUTERIZED 
CASH REGISTERS 


THE TWIX 2000 SERIES OF REGISTERS PROVIDE 
THE FLEXIBILITY ОҒ А COMPUTER OR TERMINAL 


M 
WITH THE LOOK AND FEEL OF А CASH REGISTER. 


= 3010 “REGISTER HEAD"- REPLACES THE 


2040 "REGHITER TERMINAL “- 
PLUS ОЯАРЕН, OMT OF 
" зом renner STANDACONE ты 
COMPA TICLE WITH 28 OR 40 MG HARD DEX DRIVES. 
ALL MODELS жне WITH А VARIETY OF RECEPT 
PRINTERS, KEYBOARDS TORS, CASH 
RS, BAR CODE SCANMERS AND MAG STRIPE 


TW INTERNATIONAL CORP. 
4401 Б. BROADWAY, ENGLEWOOD, СО 80110 
303) 789-5333 


it’s insured? 


SAFEWARE® Insurance provides ІШІ 
replacement! of чену media and 
purchased software. As little as $39/ yr. covers: 
a Fire « Theft = Power Surges 


| * Earthquake • Water Damage * Auto Accident 


For information or unmediate coverage call: 


іп Obio call iden = 


SAFEWARE, fie /nturance Agency іт. 
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PC Systems 
vmm 


Carm lime ic Morey 
Over 10 Hart et 


ініме aru eo 


BEST products Nom Due workts 
миз PC імага е and 
зё verdes indo /ікі Бен 


Іші Ра Halina Гог appácation 
далдым нні солиме. one 
чп CAPA, аз скуті ана 
шегер. 100% Samlacbon 
Doorartped 


203-786-5151: aiana а 


Hf ССр Ч T Fas Ёш LIN) Тема mure 


Circle 7J on Reader Service Card 


BUY QUALITY 
FOR LESS! 


MAXELL 


514" DS/DD 59* 
31^" DS/DD 1.09 


LIFETIME WARRANTY 


Price based an quaniily о! 200 in bulk 
Includes Tyvek sleeves anc label kits. 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


ә 24 Hour Shipment + 


MEGASoft 


Р.О. Box 710, Freehotd, NJ 07728 
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DYNAMIC RAMS 
SIMM sv 
1MBIT sco: 
514295610 


1550ns 


ТҮТІН 


15358 Ғы c: v w eny, CA 974 ro O18 205 2653 
(гоо) 855-5853 800) Ew 81 
ња ‘OA 


Тар... cam Ure pet Асы жақты. Pre en ж meg 
Sateen Ар BMG OS mier Purdue UPS Goan Gh tar Soa ter | 
ALL Ызаға Ж. лкк. Ges TPE WITH PEEN Lee WT 
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| California Digital 


17700 Figueroa Street @ Carson, California 90248 


Better 


: Ter = $ 
vip simis Г ESL 


2% -3 “+ 
deal for САОІСАМ and Desk Тор рибзвһичҙ аррёсатолљу The Role 
СГЬ?40 соки monitor hae a cascos of 720 pougis Ey 300/430 unes on 3 
3mm aetpitch TZ ' nondgfare screen WG А specifcabons intext mode EGA 
in fr aphec roce 
Case Сена has mide & specalpuarthase амі ow жәйі "о after me 
CD/240 EGA/VGA RGB соку manto lor only 5218. 
FLA oaod, *32column, таса үч col adapter cya aeadatey 
loc ску $139 additonal Camparates card package wouie гена ior $1095 


20" Analog Color 


rn 659 


Ever try galhering a clesroom of siu- 
cunis around а 12 Inch rmorniboe 7 This 20 
meh nnalog AGE monlar 15 ine ам 
Оқ Hgh sereen гап лып er 1200 


Compact disk ig a relatively new medium Гоу siorage of read-only 
digitali data, One removable disk із capable à! síónng aver 500 
megabyte of dara on a disk the same size as an audo CD 

The COR 2500 wil instat in a PC m the space а! one 5%” drive 
Eclipse 2000 extemal system with controller and software, 5619. 


Other СОМ Products дъба: Sony, ілуі, Toshiba Panasone KEC, 
Chinon, and Fussy 


PC Magazine has chosen the NEC-B90 bent laser printer of the 
year, [Jan 12, 3388}. And Its obanus why .. ihe printer is Post- 
Бегин, Hewett Packard, and Appie compalibia, and comes slan- 
dard wiih three megabytes ot memory The 890 accepta data irom 
paralleli, serial and &ppie- Talk devices. 

МЕС has also incorporated 40 built-in tonta aang wilh twa paper 
Ways do dis industrial quality laser printer 


Olhar Lazar Printers Available 
Kewilott Packard Laser Н, 8 pages per тілше....................... $1659 
OMS 25/8102 Meg., 35 fonts, Postscript B құ5...................... 3573 
Apple Laser Wrillterll SE... uuu ee 99 
Texas lastrumants 2115 Postscrip! 15 р. ........................... 5426 
НЕС ЕШКІ (пем №;  19#@)........................................-. сәй 


Callens Гул nas # Ша comporenis пй LO Сш? you gwn 
eampuler Buy 85 much corr uli) DOVHN BS ygu neg Now, ad up grade 
when the aed ases Hore gro scene exampies of campanals т» лал! 


Finally an sitordabia 2400 baud modam... Americans mandacivred Supra: 


i ааай Maden 2400 features Ihe Iniel 6902627 tegh rekabity стр set Fully Hayes 
2 c RD a hs ог тта —— a compatible, supports "S registers and ali АТ” commands Status tamps. 
ч шы; ва Full etae dhen drive АТ cams _ -- = Ат -— — — diptikai evarylhia you wad eor want ih a^ H5-232 madem 
= BB АҮ Gt our Fana! — Programma non-valgrle memory sores Һерат “umbers aret user con 
=ч а f IQI IGY АТЛЕТ Grman тіп. Каррі 17 VO card, EIH à pored --.--.. ғ liguration С sito with Bell 11842126 and CCITT у?гу 22/7 22 e$ 
| 


н " S00 жай AT ванну DL, Serer тіпек piny y» 


Feet 
Тәте jii Вуча бан be 5 29. Dec dered (ішек, рата — —39 pratosots. АЛ ўма In a compact 4*3 py B^; ch Те oncore Cnty $133 


Head Crash, Powe Spikes or juci poor disk malnienanes... 
Don't looge dala because ури didit backup The АЙ/30 13 ап 
ingxpensive way ТО aava ang restoro Pos in Ine event hal your 
dala has been distrayed. 

Tres 40 megabyte hall exhi гаре Gack is manufactured оу North 
Americas larges! producer а) data relneva! equipment 

No nerd to purchase а separate tape controlar the ALL‘40 
altaches drecily to your exisung Поу disk controfler. Supplied 
soltware alow s your computer to back up any time Day ог 

Night. Come back in ine morning and 40 megabytes ol жтерас- 


ане dala has been stored on ane Scotch 2672000 data casselle 
Gack up еліне пага tsk, това itas any, oc Бү Me name. Loss Machi ff ің 77 
ol dala в inevitable Gul when you are backed up оп an ALL/40 lis 
ғ « 


Calamia Data offers over GO lereni пінуіігега We rave fo wher 
арреё! "0 ler те best valves Boh ata ІР Gy te” ane Ioussne ee per л 
reset, ate supplier em four ron cesar ana «үйі 

Tr e (est arw 15 he Gers 120 el paced ат only 5259 Tris is а геч product 
om ЕҮЕ of Ta wan 

The Ofer Ul риб] aboy 19 е Pume Pig татыта сга" by esracti ard 
wirang foe ign years. Tha Pura bgast а 0015 mpeataoiry- gniy 5258 


40 Megabyle Hard Disk Kit 


Forty megabyte internal hard 
disk drive, controler and cables 
alt for опу $397. 

The kit includes the а 40 mil- 
lisacond Miniscribe 36506 drive 
and a hall sio! Western Digital 
controller. 


The Sang Болғған parte в pewad m ext Puen Пиве калуы ОСА 
койелға wows pesos to ағат pnoted pagas nto ASC Ties or 
Өгесііу to ape und word procesang programs. 

Archival data, lege! cries _ o prooem. Semply inset fhe paga ир the Saba 
and in secorca iha dyaman e digesied int your computer and redy for 
Hing Limited quanhties вусма Original pice 57200; now avy $358 


nof a catastrophe. Platter "905 


One Two Ten 


ТЕС501 15 height sgl.aside 48 39 35 
TANDON 101/4fullht.36 TPI. 99 89 79 


FUJITSU 5%” half height 65 63 57 — 

MITSUBISHI new 207 halit: 119 109 108 iris starane n pc 
T 7 THA ШІЛ ату dni аре Tt react 

TEAC FD55BV half height B9 85 79 | HACL 7475commandsandis bof баллов ео 


0-5 БЕХ р TUO : 19 -- 1 -- he a3 pina "n ТЕГІ, ern ее ды. матча} Gracon 
BM 09 ha 43 беген. Mao 
PANASONIC 455 Half Height 109 98 89 Mares к. sell poros к fonction thal altes dia tobe 


PANASONIC 475 1.2 Meg./96 119 115 108 | oc Curbed арға әле беге рим 


Ftvg inch Winchester Dish Orives S Winchester Conlraiters tor IBhUPE e 


CP bA gomata чузгогу aviation 524 95 


Switching power supply 48 | variety of rochracal pens are ачай ые Price does попсе conira esth toe | XEGEC —- im Порру centro #9 
Qual enclosure for 5V4" drives _ £i SEAGATE 225 20 Мер. & HL 239 229 | ОНС 52AT ALL centros % 
fh SEAGATE 238 30 Meg. ALL 259 249 | ADAPTEC JOTO RLL controtier == 
Түз" DISK DRIVES e 0 Ge ad amen, Gn Gea, | MOMPTEC 21024 po: 
ы ma. 

SONY MP-73W, 2 Meg. 159 149 cal mpuler MINISCRIE 8625 25 М бөле219 227 | ЕТЕН DEA монда 10 
Td Fer Fare : - 1 ++ - Н > $ МІНІ5ЕНІВЕ 6085 90 mag, 795 779 | MESTERNDIGITAL 1007/Waz ESOL 239 
BA" formfactorkit = 20 MINISCRIBE305325 me, %1М.4509 439 | № SESUSASI Winchester Controllers © 
— — FUJITSU 2242 55 М.25т5. 1299 1229 | ХЕРЕС 1410A 5%" wot print 238 
8" DISK DRIVES Had lo обочо бл wa found а Mae of brand new fut] lattory | FUJITSU 2243 86 M. 35mS. 1635 1519 | WESTERN DIGITAL 1002-05Е5% 279 
QUME 842 double sided 189 478 175 | assamtiró ?опіп/Нөдіп Мәсі НЕО» Those coeurs toate | RODIME RO-204E 53 Мед 695 859 | OMTI 201 Hà 

QUME 841 single sided 119 109 99 | 1ле of memory, Һе Zilog Z 8D CPU ant oprala under | MAXTOR XTt140 140 Meg. 1595 1550 © Winchester Accessories ө 
SHUGARTSS1R ЗЫ. aided 319 309 299 | азоо akan eee) MAXTOR XT2190 192 Мед, 1919 1875 2, iloppy enc. and powersupply 59 
REMEXRFD4600 dbl. aided 488 178 +65 unita огуз! price was 51535 We have 51197 umis palava А "um 70 t 1289 1223 Wilachesier saclasure ang supply — 139 
OLIVETTI 851 189 175 1765 lor sate, whig supplies Зал we arm «Нағым Ihe H788 at only 5179 CONTRO AWR call Swilehing pawer tuppty 45 


| : ты 3 x — TECHNICAL & CALIFORNIA 

eee Every year since 1973, customers from virlually every nation in the free ‚ш м 

eter s E World have chosen California Digital for their data processing requirements. BE (213) 2417-0500 
a -— J If ils qum Digital fias i... э тм minisystem or just = — TOLL FREE GHDER (ІНЕ 

MIC MPUTER . microchip. Califomla Digital offars over 10,000 unique computer products. 

joa a GRUMS, || шы су РМ Regardless of how specialized your dala processing requirements... (800) 421. 5041 


| California Digital is your one stop shopping solution. | Telefax @ (213) 217-1951 


MARCH 1959 * BYTE 323 


WEITE or CALL for YOUR FREE 
COMPREHENSIVE В А В 


for BA8 s compete tine of AS- 
232 converters, А5422 сот 


supe protectors, and much, 
| moth more. Most products meat 
FCC Part 141 Your R5-232 needs 
lar quahby, service and compeltilwe 
be mane Вап mel by BAB 
| ELECTRONICS. Maeutaclure: to 
Шыға! Money bach guarantee! 
| Shormeni Üne-yuar штату ол prods! 
Tamea support в дүйізіе 


Write For Your FREE Catalog Today! 


B-B electronics 


мамиғастштып СОА РАМУ 


40000 Baker Rar, РО Вох КИЮ = Ottawa, & 51350 
Phone: 615-434-0846 
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ІС PROMPT DELIVERY!!! 
6 Gur oa PACES SORS tr JAN А, тө 


DUTSIDR GAL AROMA NO SALES TAX 


DYNAMIC RAM 
SIMM inzs6Kx36 100 ns $750.00 
\Мх 80 п5 


thxi 

thai 

256A x1 

258Kx1 

51258 б 256Kx1 

41256 256Kx1 

41264 wm 64кха 
EPRO 


27C1000 129кх8 200 ns 
270512 Кх 200 n5 
27255 кув 150 ns 
27128 і6Кхф 250 ns 

STATIC RAM 
62256Р.10 32Xx8 100 n5 
6264P.12 акха 120 ns 
B116AP.12 2XxB 120 ns 


X 


80267-8 0357-16 


$230.00 50387-20 


8087-2 


OPEN 6:5 DAYS, 7 жам 10 ры. SHIP VIA FED-EX ON SAT. 


Mosier lant VISA o UPS CASH COR 
MERU сонан Bi 267 ED, INT 
«9005 реса ле, (018) 267-4961 
На (ln mum dritt ғала m ierra ert teago) 
рта ть а атт рур и selene 
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* Cipeunal mico any ойы beads аррали ФЕ ад ЕРСІ ғаға 

ee PPRT rer Д1 aot 

4 Attar саву клу fo Craters рін Шет Русавай Бу Ur 
тоға аут! үз шо ғаныс КАРАР daa учи» 

à ost жи 29-17 т Мыр vinden PL, XT. AT, (91, Мм e 
а рана ITEM KATRIEM CRC рида А ASEE Le ders 
и кириу Ini Шау hes paw. қам тт ім! балау ГО 

”"Сығалылы мут) 

я 3) day пиу аА puir gor 

* Engr supper bean һе Fart pedis “Гб аны ДР C ehm 

aaea ег дугар (рату and (шау) «harmed pear 

* Тийүү сты а = LV ивент 394 95 

"Пиш ші ойыным гта TEM to Whe Е?-Ға жөн кайык 

“шн ретй $349 на Алдан (ЕУ алма he contra nis йт foc 
рату amet s тылыд йі (өті Urge fun gre мрд аі reram 


CALI TODAY FOR MORE INFO 1-300-275-2107 


La Nae 
BP MICROSTSTEMS 
тн Елхан 
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3 
52 


ET 


4 


8150.00 


Sede List 
#00234 0800 48ТРІ 5.67 $1.85 
#12597 0500 атр) ‚79 225 
Fratorma tied for ues in ЮМ PC, with DOS 2.0240, 
#12106 DSHD BM PC/AT 1.39 3.15 


ЗМ 3.5" Micro Diskeltes 


Sale tst 
#12042 DS 135ТРІ $1.48 $ 4,60 
812513 HD 2.0 MG 3.40 10.10 
Minimum: 80 disks. 10 disks/box. 


Toll Free: 1-800-258-0028 


FRER CATALOG 
Compteta Une of Ougity Supplies For Your Compuler. 
MEM Foreign inquiries invited, БА 
Minimum Orde 525,00. ЗАН; (Continental YEA) 
Ba 00/100 disks. Larger quantities ehipped 
FOB. Grand Rapida, М), inquire about terme te 
wel-rmed ferme, Prices Svoject to Change. 


| d Precision Data Products" 
P P.D, Bor 6362, Gu end neus, MI 49510 


Michigan: 1-800-632-2468 
816, 1523457 * FAX: 616-452-4914 


Circle 206 on Reader Service Card 


нік 


SYSTEMS. INC. 


Typewriter Interfaces 


m пз convert Electronic Тис бат 
Min with Cómpulors or Vida d hy «іш 


Complete wih оолынды cables sad. insinolians- 
Жүрме for Typewriter Hademe 
Adler: 1005, мек, 3D 1 10 1*3, (G20, 030, 256,025 
1040,310.315. 720,325, 805.8 10,02 5 
“шейн B, Salahe Mi 
Royat 5005, ЖОБО. 3010901 1.500.800 Ma0 
®%йап,410,415,4&Р0,42%,#05,10,528 
дне 2001, Agia 702,610, 7000, болар), әйтер) 
Sharp ZX4co, 2Х500, 24525 
Siver Raed: Exso 
ШЕМ: бегін Sand/Receria unita lor Wheel Writer 3, 
Wiee Writer Б, Оет 7. 
AcBanWriter 1, Trademarks of GM Corp) 


was DELLI. sn demone eid нн Oneckars, and 


MASS Systems Inc, 
Е 310 Linwood Avs, Pargemes, Hd 0768р 


Шы кезе 
FAX (nit) 446-4913 
Circle 155 on Reader Service Card 


Erase or program EPROMs 
all іп one site 
Еганммат-40" MolliProgeammer" (UV Eraser 


«РС Based Мели Divan БОН. 

s Bunporis 24, 28 А 32-pin (EEPROMs. 

= EPROMs: 2716 up to 27513. plus 27090, 27011, 27C301 
EEPROMe: 2818 - 28C258 

* Fast Pratramumng (2764 — 10 soc.) (27256 - 1 minutu]. 
«Ё 18 & 32- bit word programming 

є 8) minana tenor (ao Swf-olf) 

* Нокіа up to JU Стара. 

= ШҰ indajo 

a Sat inieriock swith. 

year waranty 

bs: 004 USA mace 


$345.09 


Сы! Tb Order 


71-800- -523-1565 


Fl: 1-407-984-3520 
FAX: 1-407-954-3015 » TELEX, 4506368 ВУТЕХ 


ВУТЕК Согра nairument Systure Dwn 
SOA AW ГЛЕ yis 
Восе Pana FL EME 


Circle 303 оп Reader Service Card 
(DEALERS: 304) 


SINGLE BOARD 
EXPANSION CARD 
- 2 Serial Ports — 


210703 


Тһе С 
pansion board which implements 
2 seria! ports. Option to address 
either “pts 1, COM2, COM3 
or CO Each port can be con- 
figured to use ІНО(2), IRQ(3 А 
ІА) ог IRQS). 3.00" x 4.15 
circuit board with hwa 9-ріп "D" 
type connectors. 

El Diversified Technology 

Вон 748 . Ridgeland MS 39158 

Factory Direct 1-B00-443-2667 

* MASTERCARD 


Circle 89 on Reader Service Card 


Assembler 

"C" Compiler 
Real-time kernel 
Emulator 


HD64180 2и 


Flooting poini 
MICROPROCE SNOIRS Serial driver 


| Software and hardware which 
works with the IBM-PC for 7.80/ 
| HD64180 development: 


Ccompller, complete £495.00 
Assemhbier/IEinker 519910) 
It circus Ermylaror 595 00 
Sourccisymbohc debugger $195.00 
Mulursking kerncl 5195 00 
HID64180 serial driver $15010 
Fast Hosting point package $150.00 


Z-World Engineering 
1340 Covell Blvd. Suite 10] 
Davis, CA 95616 
(916) 753-3722 
Fax: (916) 753-5141 


"280 Sipeclalisis" 
In Germany: 0813111683 


Circle 276 on Reader Service Card 


Y?" NINE TRACK ТАРЕ 
DRIVES FOR THE PC 


Tha TDX 50 A" STrack tape subsystem із a 
iigh W, heavy duty, Momy ғойаіе sysiem de- 
signed for office and field applications. itis Ішу core 
petbis wilh PC's, XT's, АГз and 3865 


в $0 IPS, True Эви ор Төре Orie. 
= ШИ) & РЕ/600 ЕРІ Dus! Density Упи. 
* Reel sizas up tn 10,6 Inches. 
» On the fiy convarsian from ASCIIEBCDNC. 
в Dick to tape tranetar apard of 27 Magabytra/rmimute. 
в image and [Ме based back-up. 
» Quick Digconmect cate for multlCPU a 
> Uliftzas ола siot in your PC, XT, АТ of 384. 
* Direct integration into М5-ОО5. 
Kenia Driver available, 
» Enter Mainframe Date Әкесіу into Database 
and Spresdshboet. 
" MTBF: Greater than 8400 hours, 


DOS operation using familiar commands. 
Appieauons programs can бо written with татат 
alfort. 


Price: $5100 includes ali hardware. software, cables | 
and table (ор enclosure. 


Piease call Aoraki M. Kramer а! 
800-855-3254 or 516-423-3232 


LELEDE 
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BELOW 
WHOLESALE 


» RIC ES! 


SPECIAL BUY! 
HAN ha. CAN | 
Sale 


by sala | 
Price 


г List к^ ü 
“ә "a. — i Nata: FOA THIS PRICE YOU 
7 MUST MENTION THIS AD AT 
re TIME OF PURCHASE 
Сот confuse ble with ace AMAX/Advanced BEBE 
Qa арыка scanners оп Te 4 А 
market. mary defuse features! ev 286/10 MHz BareBones this has never been offered ta the remarketing - 
Naver belore avaliable at ihis Ды Аж atone) a Rm hoppy — | | channel by ЯМ”: before... and we bought big! 8 big 
Call for Ci rp HIE ura. truckloads of (BM PC.s, expansion boards, rnemory 
сц о 9 and over 60.000 real (BM software packages, First 


әрегіші (Ow price... ardar nowt 
Ses = come, first served. call far complete ist ! 
=) 222275 299 * IBM ХТ/286,,. „1395. "ІВМ Writing Asstnt, 18,95 
Rey. S805 fai - A- Bout ES 
Computer Workstation 


Upgrade war! TAK RAM ase., „99, 


АСР 


МИСАПГӘМЕНПТЕП 
pA Fui E TNS COUNCIL 
af he. cer? amen леве з гє | 


Desktop Publisher's Dream! 
Full-Page Scanner E 


by sala 


* IBM АТК SRN „2295. "ІВМ Filing Asstnl,.. ү — 
» ВМ 2С23270(1м0) .1295. *1ВМ Fortran... 
* [BM PC/XT 786. “ШЕМ Xenix 2... m) 35 


т ар loca secures CPU, патио А programs an z 

W- s "b anb mih « à; C Voice Comm Card 229. = IBM 3270 Emulator 24.95 
PRICE! Vt El sina wines en “гш ш | | AT Рс Card w/512K , 143. + IBM 3101 Emulator 69.95 

Pagescan * Monochrome adaptor .. - i * [BM —- Series 
IR 85Mb Hard Drive || rooie рыс i кетп... 995 
compalibic, same engine as PGS Includes EDS! AT Controller... | | » Synchronous Comm „белог 16 pp. proe hsi! 
1.5300 А Microtech, Mig. L31 $1295 x Special! Upgrade your IBMT adaptor май аш a 49. = Appointment ............. 18, 
«ONE YEAR FACTORY WARRANTY - * 3270 Exp Card, 1Мй.. 499. * Asselt catalog ...... 2.19. 
» IBM Reporting Assini.. 25, = Malling Labels ............ 19. 


==“? A or on with 
CE 609. > pular & ms 
z hail haghi hard drive. 


JE 


* |BM AT —— • Dala Edition ,.., 18. 
Expansion Вга wk .... 69. = ВМ DOS 1 дуз from. 55 


Іаму Filing Assisiant BUNOLE-ai) 5 pkgs. 99.95! 
«ТЕМ Filing Assistant, Reg. $204 HH... _ 19.95 

- 1615 Assistant Earcubyes Solulions(regs. Filing Ass t) _ 26.95 

* (БМ Assistant Accounting Боце гео Ping ASS 1,24, 2 

«1851 Азап! Home Solutrons(reqs. Filing Ass $) ....... 28.98 

18M Oocument Retreviat Assisranii reqs. Ега) Ass’ 8. 24.85 
(ВМ тч Decision Senes BUNDLE-ail 4 pkgs. 7985! 
* IBM Верол5» Edition, Reg. $204. 00... 19.95 | aan va 
«ld Grapes Edition, Дед. ар E- a = CALL! 

| * ВЫ Plans« Edinan, Reg $335 Q0... - 

Cali lor complete listing and get н еті Lun 

IBM T" Language Education BUNDLE-any 10 phos 129 B5 

or IRM ™ Science Education BUNDLE-any 10 pkgs 159.95 


AST Your Choice... 88... 
Advantage АТ 
PRSERACH С 
or Rampage AT 
ilv 

D MEE = - 79. 
» Liberty XT, EMS 5554 =. 
“ Quadsprint Accellerator.. Ж. a 


GUR NU. 1 SELLERS !!! 
2. Науез ‘Baud 


SP 
p 


Tecmar "Micro RAN" Ре 


= E ep nione | 
ЕС || Expand your Р5/2 up to 8МЬ Б x CALL FOR TOSHIBA ГАРТОРЗИ 
ЧҮТ? 14 Rag. Retail $439. 8095 = i 
Mi ACP Sale Price TOSHIBA 
igent ^^ Hayas Compatible | 4 734-0003 * While Sunpiy Lasts в 32151. eas 
Pocket Modem | | 2400 Baud Qui ckLink № 4- User LAN 1 AN ТЕЛ BARGAIN HUNTERSIII < ЧЫЙ? ЧЫЙ? BB PRINTER BARGAIN HUNTERS S) 


We have 4000 units to 
sali, , 3nd when They're 
pone, they'ra gone! | 
papular 1200 Baud 


>. умар ер р р АСР» ,1204.144,95 
E eau oan У E e CITIZEN Serer" 1804.169.985 
=" Your РО/АТ and 4 — give 


05: Exlernal 
Е 


modem vic soliware = 
never teen gilered al 95 are hail-cards, with you а laal, inexpensive LAP | B M 2 M b / 0 К 
such а low ріне software, plug 'n play! 


| Memory Expansion Board 


EE tor AT or | 
Р compatibles While 
Unbguevabíe Supply 
Low Prive, 08! 2515! 


Ё * 512K AT Memory Expansion Goard/512K... 149, 


Ж 
е een 


NUMONICS SPECIAL PURCHASE! 


PINTA | бер £9* 4095. 


Cordless Mouse Toshiba T-1000 » Hayes compatible Retan 
drvers. charger, rclerer сі 185 Mode ет = Maree li sediware 266.55 К 


Correspondent™ • 2 yr warranty Holmes Microsystems 
Мападет ы Моизе 
PARADISE™ * VGAIEGAIHOS comp 269 
| Genuine IBMT« 


VGA-PLUS с кол тошо 
5.25"Diskettes 


the Perfomance Leader ‚Вед $399. 4625-0004, 
0)95/0с 100 iw. 


All risks are Irem і ІВМҒЫ элгі are jonnatied o PC DOS 
360% DSDD 5-1/4". Disks are progvanumed but can easily 
бе érased by Deleting Data and reusing the diskehes, 

You get (SM™ quality Diskettes for only 392. All disks are 
nav, lomaned and programmed but never used. 


35 149.05 


Н-Т + MOT 68881-16 [16 MHz) ae вы 


188. 
д » ity’ 80287-6 (8 MHz) Coprocessor.........129. pot саар» 
Silicon «ПР 83284-70 iMi ВАМ C ав жи - "1 = 2 pea aat 


а sona тесна М 
Low Cosi...High Quality!f! 
+ BOX) x 460 Resolution. “ІМ  spfieare 
e 64) x 480-16 colors " ATI УСА card 
* 320 v 200-256 cokws * VGA, EGA, НОА 


Camar’ / « МОТ MC 68765630 ЕРІМ... 


ks Uriginal 05/00 360K Drives, 5- 1/4" 


B p 2010 Boxe | 
я uper FTICE 
“Ж 5935 While = ы, Last | 


ALP's Specht | OS tex! vom 


RAY- VAG 
AT АГ Replacemant Battery 


rf АЩ Cle с еүдъггтпиги ise AT 256 She inal me cipes 


апи ol | "LASERNET" ee P NU Ase. ETT 
Zen ‚ Box af 1104, оту |] = /4 B Port Buffer 44 п ver 240 — р — СТІНДЕ 
me J Е 10... Qty. 5 | 7,50 gacn. | тетш  byWestnTelemafic Та зи -— Mullisynch Compatible 
r ta » 8 Serial Inpul Ports. # 400- қ | 
50 | Polaroid DataRescue™ [m =a 41 Serial, 1 Parallel Output HER MULTISYNCH 
Disks к=з ЕЗІ | « 258K Butter expands іо 2МЬ pare E MONITOR 
D |васхой by OATARESCUE...Potawed wil a „=. Model PSU-&82C Printer Share — | 


B. aces Sale Price! 


retreive your dala FREE M you lese 1. | "Postscript compalibie, Menu-driven, Set-up soltware 


Jar the FASTEST SERVICE order by phone... 

Mail Orders: Р.О. Box 17329 Irvine, CA 92713 
с> Retail: 1310 Е Edinger , Santa Апа. CA 92705 
Advanced Computer Products, Inc. 
Au hz d nz Paes "at Mud * AST s « Bgsca “баба «МЕР - Coca * Мата" зада 
аууы Sony * Tastiha * Sharp « Hf « лімі» Micromet * Уят * Alas > тату Toe 


& “ы = "un - Паң 


= 800-FONEACP 225222: ST 
= › ушал p ioe ің germs arate a (тие тыз ntt do nat 4 
hat тс ЖА. ыш 
800-366-3227 © 714-558-8813 | сш: Seals sie pco [en 
Customer Service 774-558-1356 Call for Corporate UPA 8... | CALL! 
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РУ» 


REMOTE DATA 
ACQUISITION AND 


CONTROL 


NEW SERIAL 
PROCESSOR 
HAS BRAIN 


| Оо 


THE A-BUS 
ON NETWORK 


prn 


ADVANCE IN 


MOTION 
CONTROL 


тант 


A-BUS Wwis\WS 


though affordable, powerful and easy to use, the A-BUS 1/0 system until 
recently had а major limitation: it had to be located close to the controlling 


A computer, Now two new serial adapters from Alpha Products have 
removed ths restriction. Any computer with ап 15232 port can control the 
A-BUS line of data acquisition and control cards. 

Using standard telephone type cable, the A-BUS system can be located up to 
500 feet away from the computer. With the addition of a Modem the A-BUS 


system can be controlled fram anywhere, As with ай A-BUS cards, the adapters 
are easiy installed and are programmed using standard commands. 


esides implementining a full A-BUS on a serial port, the low cost SP-127 

A-BUS Serial Processor fills a great need inremote data acquisition. It 

includes a complete BASIC interpreter and can run programs indepen- 
dently of the host computer. This distributed processing relieves the host of 
housekeeping chores and low level decision making. The SP-127 can read and 
log data at set intervals for later reviewing or recalling at the host's convenience. 
The Serial Processor, which communicates with any computer through an 85232 


‚ includes a complete BASIC interpreter and 32K of memory. Adding а 
Modem turns the SP-127 info а automated remote data and control station. 


nique features such as the new "Serial Nodes” greatly expand the 


que 
usefulness of the A-BUS. These inexpensive ($49) devices provide the 
ability to connect up to 16 complete A-BUS systems to a single serial рог: 


on any computer, The node also functions as a repeater to increase the reach of 


the adapter beyond the 500 foot limit 
The nodes work in conjunction with the company's SA-129 Serial A-BUS 
Adapter. Plant-wide data collection and control will become widespread thanks 
fo the system's low cost, outstanding capabilities, and ease of use. 

Аірһа 5 Smart Quad 


eeking new i d. in motion control and robotics, 
$ Stepper Controller outperforms systems costing 5-10 times more. This 
$299 board includes a multitasking microprocessor capable of controlling 
4 stepper motors simultaneously at speeds up to 1000 steps per second, Four 
Axis positioning is perfect for robot arms, positioners, pick and place, etc. 
Commands are intuitive; plain English wards and a forgiving syntax make it easy 
fo write (and edit) command sequences. Scaling factors allow for meaningful 
units of your choice, and 32 bit floating point arithmetic ensures accurate 


your 
calculations. The "learn" feature involves storing a series of movements so that 
even a complex sequence сап be repeated easily, A[pha's engineers thoughtfully 


included direct drivers for small motors, and a variety of inputs (limit switches, 


remote keypad, panic button, etc.) 
Ал 5С- 149 can be set up quickly and easily, minimizing development ӛте and 
allowing more effort to be devoted to the rest of the robotic project. 
ЖИА ALPHA rocucis 
Darien, CT 06820 


в dere inte m Cemaenr (203) 656-1 606 
Circe 16 ол Reader Service Card 
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NEW: REMOTE A-BUSI Use the new Serial (89-222) Adapter ог 
Processor 10 control any A-BUS system. Cards сал be up to 500 fft 
= i ns d or off premises using a modem. Сай ox 
send for the new A~BUS Catalog which covers all the products, 


important 
All A-BUS Systems: $ Coma assembled and tested $ көміп ойнама 
and programming examples Ф Can be used with almost any language (BASIC, Pascal C, 
assembler, etc.) using simple "IN* and "САЛ" commands (PEEK and PORE on some computers) 


вс.) 
$ Can grow © 25 cards (п any combination) per adapter € Provide jumper selectable addressing 
on Bach card 4 Неше в single tow СОЙ uweguiated 124 power supp 9 Are usually shipped 
trom stock, (Overnight service 5 avadable ) 


A-BUS MAGIC 


Classroom to advanced industrial applications. 


Be a Wizard in your Lab, Factory, College, Home... 


It used to be difficult and costly to do process control, robotics, data 
acquisition, monitoring and sensing with your computer. Now the 
low-cost A-BUS system makes it easy 10 do almost any project you 
сап imagine. 

Versatility. A-BUS cards handle most interfacing, from on/off 
switching, to reading temperatures, to moving robot arms, to 
counting events, 10 sensing switches... 

Adaptability. The A-BUS is modular, alowing expansion well 
beyond your needs. it works with almost any computer, or even as à 
remote data station with the new serial adapters. 

Simplicity. You can start using the A-BUS in minutes. It's 
easy to Connect, and software is a breeze to write in any language. 

Rellability. Careful design and vaged construcbon make the 
A-BUS the first choice in specialized Џ0. 

An A-BUS system consists of: = An A-BUS adapter plugged 
into your computer = A cable ta connect the adapter to t or 2 
A-BUS function cards, = The same cable will also М an A-BUS 
Motherboard for expansion to up to 25 cards in any combination. 


About Alpha Products 


Founded in 1976 for ina purpose of developing kar cost UO devices for personal compulers. Alpha 
has grown to serve over 20000 customers in over GO counties. A-DUS users include ғалу of thy 
Fortune 500 (ӨМ, Hewiet!-Pachard, Tandy, Bell Labs, GM...) 65 well es most major untversibes. 
ed ат Meni aes tg U.S, dudl. and serviced wordeide. 

Oversees land: Сау Scenca Assoc, Lid.. Merseyside, 051 342 7033. 

Augir Mis: Brumby Technologies Pty. Ud., NSW, 758 1638. France: Cose. Rungis, 46 86 64 75 


Inputs, Outputs, etc. 


Analog Input: паустане пр 
0-100V range роза, 7500 coqversonre/second. AD-142 $142 


12 Bit A to D: Anson to digha converter, Input range -4V to 
му. expandable to 100У, On-board amplifier. Resolution 1m. 
Conversion бте 130ms. 1 channel. Expand lo B channels wilh the 


RE-155 сыл?) АН- 145: $153 
"EM LANES Dll enc VENIM карасы 
status LED'S DA al ҰЯМАС contacts, SPST, | АЕ-Ма $142 


feed 5 tr Card: 8 reed relays (20mÀ si BOYD, SPST). 
individually controlled and latched. with stans LEDs RE - (a: $100 
D/A converier: 4 Channel 8 Bit D/A converter with output 

and separmie adhaciatiereterences.  DA-147: $149 
24 line TTL 170: Connect 24 input or output signals (TTL OSV 
tevels or switches}. Variety ol ades, (Uses КОЛБА] DG- 14: $72 


tal 8 opticaly Isolated input can be 5 to 100V 
кеті кесе ленин WM 


ront ініге Orive relays, 
Solenoids. Әнет motor, (Ampa, etc. SY-ux $78 


Clock with Alarm: Роже cock/calendar. бейегу backup. 
Timing to 17100500, Alam relay, LED and ture’. | CL- M4; 98 


Touch Tone Decoder: Each tone в converted Into a number 


whech Б stored on the board. PH-145; $27 
A-BUS Q card: 41457 card, Wil accept up to 10 
LCs. Wath power & grognd bus. PR-157: £36 


Counter Timer: Three 16 bù countervtimers, Use seperately or 
cascade lor iong |48 bd) counts. СТ-18 $332 


Call cur application engineers to discuss your КЁ 


Ordering Iriornation: We accept Vise, Mastercard. Checks. and МО, COD. 6 $4 extra. 
Purchase orders are subject to Credit eppeovel, CT residents add 7.5% sales tax 

po жечи d e гиа ше Ы extra. Nel Day servica 
US and Canada: Add 10% of order 10184 


тийш. Canada: 56 per order (Амттай), Outside 
Circle Jéan Reader Service Card 


Motion Control 


Smart Quad Stepper Controler: The word's mest 

Ол board miciopiocessor controls four malors simultaneausky. 
Uses simple English commands like "MOVE ARM 10.2 (INCHES) 
LEFT", For each mis. you control coordinates (absolute or rela- 
(ме) ramping, Speed, units, stale facts, atc. Many прис lor kmit 
Switches, elt. On the fly reporting of speed, position. Вий И 
diven tov small motors (euch % MO-103 2105) $С-М$: $299 
Opbons: = 5 wapiptiase power booster Io 1 motor; PD-123: $49 
> Remote "teach" keypad tor direct motor conta RC- 125; $54 


— A luge A-BUS s 
Adapter in the foreground Е ме PCXTAT БУ siot. 


Stepper Driver Kit: For experimenting with stepper motors. 
Inciutes 2 MO- 103 motors and a 57-143 Әлі driver PÁ- 181: $2? 
— 2 Motors: (4phase, unipolar) 

103: А" di, м" shak 7 5* sep. 124. ЗН $15 
Басым 1E sto. SV, 6002-е H5 
MO-105: 1 Г square. 2" shal U7 step 120, 6 ог-т. $15 


P, o 


A agros indoles Company 


A-BUS Adapters 


ret ye DIU МЕ ж/е же 
к Require ane cable. Motherboard required ісі more Ihan 2 carts 


A-BUS Lee Adapters for; 

ІВМ PC/XT/AT & compatibles. Lines one вело tong in — AR - 133: $64 
Appia ЇЇ ЇЇ+ Пе Ри іш тү ш кыга AR~134: $52 
Сорта 54,128 Suge inp Corn Porton back, AR-139: 348 
TAS- 80 Model 102.200 ees 46 pin тмн" AR-130: $74 
Model 100 (Tandy portable] Puga rep maa се аст | AR - 135: $75 
ТВ5-80 Model 3,440 ¥-Capie malabis J Qon tus e ва AR - 132: $54 
ТАС -80 Modi Рада nio «о pa етрағаел Гол. A-1314 8s 
Tandy Color Compulers ғаған ecc цый ог ова АЙ-138; 9 
A-BUS Cable: Necessary to connect any рий! ada pier 0 
one A-BUS card orto frst matherbawd, 0 pin. 3һ CÀ- 16): £24 
Special Cable (6t two A-BUS canis СА-162: $4 
Serial Adapter: Connect A-BUS systema to any RS-212 pori. 
Mass up to 800 R from computer to A-BUS. SA-129: $149 
Serlal Node: To conned additional ЗА 09А -ВАЈБ systems to 
à ingle Ka212 serial port (max 16 nodes). 59-128: £24 
Serlal Processor: sama as above pis bui in BASIC for oñ- 
вле monitoring, logging. decision making, йс. SP-127: £189 
Use ЅА-129 of SP=127 with modems for remote data acquisition. 

Motherboard: Holds up to 5 A-BUS cards in sturdy aluminum 
frame wth cad ‚А щй connector allows (using capies СА- 
161: $12) additional Molherboards to be added. Ыб-10: E108 


Power Supply: Power pack tor uptodcards, — 25-128: $12 


Complete Catalog Available 
For Orders and Info call (203) 656-1806 
Weekdays from 910 5 EST or РАХ 200 656-0756 
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STATIC RAMS 


JTMIM2016-155 
TMit2516-100 


НАБИ РД 
HMETIGLP-3 
HMB P-7 


HM3250LP- M) 1276818 


SPEFC 


450г 
Asn 
йл» 
нує 
Кут 
тйтп 
!0йпь 
Fath hy 
bees 
rons 
күс 
ыны 
ИІП 
isons 
Ee; 
1и 
12005 
Wins 


SIZE 


5514 
102424 
кї? 
ҮЗІГІ. 
204828 
204528 
204848 
204848 
204898 


14 45 
12 45 
14 95 
19.95 


ш тай TO cowrzas ГИППЕНТ Pum m Ab 


icrodevi 


DYNAMIC RAMS 


CALL OUR WHOLESALE DEPT. 
FOR VOLUME GUGTES 


MICROPROCESSORS 


05454 
5551 
EF 
5531 


S200 
8753 1.5$ 
Más 155 
1254 279 
BT55 189 
0295-5 2,4% 
уіп 15 95 
#2517 
8257-5 
uz45 
5159-59 
8271 
0471 
8215 
121? 


IBDA-DART 595 
280B-DART 6.95 
2В0А-ОМА 635 
ZADA FO 1.09 
ZO0G-P1 4.25 
£CB0A-*SHO $95 
7808-3800 12.25 
2804-5403 585 
{50А 50:2 595 
2898-5402 12.95 
£BG71 BASIC 3.95 


LINEAR COMPONEATS 
xnR2206 


59 
109 
1.95 


LMI 
1 М383 
LM 
LATTI 
LWI 
МОН 
Таба 
114987 
HE55 
HE S55 
ME fron 
MEEGA 
LMS65 
LAIS6G 
LMS? 
ESI 
NES 
NE 597 

Lh T23 
LM7 313 
LM? 1t 
LM?417 
MCTLLID 
MIC T 54 
41456 
LM14HB 
19495 
LM14A9BE 
шызпаа 


SHE 


1538 ÀxT 
1634421 
"овал? 
88525? 
69536тт 
6551604 
G55365«T 
1563844 
12 1072ті 
5553Ba43 
[LCS Td 
2532 14421 
262 144 y 1 
264 14341 
25314341 
36214405 


10505768: 
104657661 


SPOTLIGHT 


HIGH SPEED CMOS 


SPEED 


PRICE 


MICROCOMPUTER 

MARKETING COUNCIL 

19 ime (ет т ғы 
Gi 


Ces 


CO-PROCESSORS 


ypb PRICE 


> 


27124 
er128A-200 
212456 
27256 
27256-20 
27512 


270512 
27010-20 123197234 


а CALL TO CONFIAM CUNRENI FRED е 


“4 
> WARRANTY 


(INCLUDES MANUAL & SOFTWARE GUIDE 


$257 0405 


ЗО DAY MONEV-BACK GUARANTEE 
TOLL-FREE TECHNICAL SUPPORT 


741600 TTE LOGIC 


FRUNS COOLER, FASTEN AND USES LESS POWER! 


вв 
воска 
82C51A 
820326 
#254 


vao 
v26* 


SIMM MOOULES Gi) 


47256808 5 
AT2438AB B. 12 
A1255A BB- T0 


ATZSOASR- T5 
A258A30-12 
41255A3B- 10 
412565A9B-EF0 
420AT8-30 
47100A96-80 


MICHÜOPFROCERSSDH 
MICROFROCERSSUM 
COMMLUNICATIONSINTERPACE UART 


ІНТЕНҒАСЕ ТІМЕН 
INTERVAL TIMER 


V-20 SERIES 


SPEED UP YARR АС BY 104 TH aC! 

@ HH SPO ADORESS CALCUL ATION ІМ НАНГЛҒАЙЕ 
m PCOMPATIOLE WITH 3088 @ LOW POWER CHOS 
Ш 3UPERSET OF RMS INSTRUCTION SET 


5 MHz aus 
OMM 1. 


ante, z BET 
ZAER га BIT 
2506 1 ET 


240k іэ-НІ 
2506 135 GT 
256K т ЭФИТ 
255и r 3-ENT 
i MB 3 $-MT 
1 MB г HET 


74.5114 
744 5122 
7 5 тез 
Ғ41-8124 
74,5125 
741.5135 


Im 
ша 


$13.95 
£12 85 
$3.05 
$1.95 
$5.95 


SSE 


Bois og! 


ТЕРІП 


¥20" S@H: 10,05 
үза k ММ: 4195 


Ев 


7415155 
744.516 
74.9157 
74815158 
TALSU 
TELST 
Tile? 
T4L 5963 
74504 
74 5155 
также 
715109 
та Sita 


ға 6174 
үш 5y75 
таъ 6191 
та st 
T4L 5193 
TALS HG 
74. 3T95 
TALS ть 
71.5187 
14 520 
148740 


rosa 


FOR МАС 
FOR МАС 
FOR МАС 


ШЕРДИ 
Uns 
106r4 


augu 


FOR РС 
FOR РС 
FOR РС 
FOR РС 
FOR РС. 
FOR PC 


1505 
12015 
та 
405 
FUTT 
Mns 


EASY TO USE Cum. 
STARTER KIT. 
PROGRAMS ALL THE 
PAL DEVICES AT LEFT. 
MCT-PAL-SOFT 99.06 


HIGH SPEED CMOS LOGIC 


тан 
ғаңсым 
танса 
тана 
TÀHC AZ 
TAHCTA 
T4AHC13E 
74HC 4115 
танс 154 
7480147 
танк 961 
TAHCHE4 
?4HCTIS 


TAHC 44 
T4MC2AS 


"БЕРЕКЕ 


TAHETA 


титулга 
такти) эз 
*4HMCT404n 09 
TEMCT4050 1.49 


БЧАЫЧЫӘЕЗБЕВЁЕВ 


ВЕБЕР 
ЕЕЕ 


ДҮН MICRODEVICES ANU THE ZUR VIEREZEVICES LEID АНЕ REGISTERED THADENARES DF ПВ NYZROUEVILES. (E. AT. РЕЛ МНЕ TEARS OF ІШ ЕННАТЕЫЫ БЕЗІНЕ MEE HE 
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Circle б оп Reuder Service Card ( DEALERS: 7) 


POWER SUPPLIES | WIREWRAP 
APPLE TYPE SUPPLY PROTOTYPE CARGOS 


ы APPLE мы CTOR ГАР Луга An ші Mp Ai. Г: Ww M г. LN if ІІ АТЕ ЕЕ [ATE 

Ш 5v gb, VIVE IA жа) Са PES ARDT ы ^ HE ENED чу LLL 5 
-5y (à i, -32V 1А | шелі OIL. 

PSA $99.35 


FLOPPY DRIVE SUPPLY 
MSV БА. „12 Q ЗА. 
"Те е ЛА 
g зА, IF s 12 НОТ USED 
PS-ASTEC $24.95 
FOR XT ' 
ЗЕ WATT POWER SUPPLY JDR-PR1 WITH «БУ AND GROUMD PLANE 27.95 
№ -5V 225A, 12V 154 JOR-PR2 AS ABOVE WITH! O£CODING LAYCUIT29.D5 
Баман соң Psi? 
a ú 
JDR.PH32 32011 PROTOTYPE CARD 69.95 
Р5-3045 512.83 IDE PAG 16 BIT WITH BO DECODING LAYOUT 49.95 
. қ PARTS KIT FOR JOR-PFUE ABOVE 15. 

М4 WATT MICRO SUPPLY JDOA-PRIBY № gir FOR VIDEO APPLICATIONS 19.95 
E 5Y thh НУ АД, ҒОН АТ 

212% %500М4 JDR-PA10 тва wrTH(D DECODING LAYOUT 24,85 
P8-1554 229 05 JOR-PAIOPK PARTS KIT FOR JDR-PRIO ABOVE (298. 


EXTENGER CAROS 


FULL 1 YEAR Д "оттоон resa | 
rae. d - WARRANTY О ON EXT AM ХТ COMPATIBLE 24.95 
тит | EVERY PROOUCT! ЕКІДЕ MACROCHANNELU DIT 8535 


555 EXT-32 GHOROCHAREL 32-4 99.95 


З m »» NEW LOW E ӘПІ ПЕНІ ЕН 
SNAPABLE ў 
BYPASS CAPACITORS |) SULDERSIATION — HEADERS NCES! CBREADHÜARDS 


DIMUF CERAMIC (ASC 1005 № Uf APPROVED SNAP AP AAT TO MANE ANY SIZE 
J'uF-MONO MONOLITHIC — 10070.00 E HEAT SETTING ADJVSTS ` HEADER, Ati WITH 1 CENTERS 12. 
ШЕ CERAMIC E" i-o S ТІР TEMPERATURE 1940 STRAIGHT LEAD E WBU-204 1335 
AUF-MOWO MONDLT R£ADOUT ; ia40 FIGHT ANGLE LEAD 1.49 3465 
= AVAL ды PIS - - 2340 265ТПАКНТІҒСАП6 245 è 
BIT RAYE GENERATORS me eu. NS ж  2RIGHTANOLELEADS 2.59 


ысыт 1995 COMMONS 15.85 ~ = - 
натат аш 2042115 295 DW EPROM ERASERS 


4705 9.95 MMSOCT 4.85 
тауары — n 


[OC CONNECTORS/RIBBON CABLE h ЕУ rma i ЖЕТІ 


авлаа | но ә 800 Sw 


OE SCRIP TIÓN ORDER B'r PE-140T TES 5 апа — SUN 
tc -— M HERR wm. d Іт PE-MQY YES 2 7400 ны 
SOLDER HEADER ICH ras 7,1. Е 58 

AIGHT ANGLE SOLDER HEADER DHIR 


WIREWRAP HEADER | | Dhira >. 
RIGHT АНЩ Е WIRE WRAP HEADER 


a SHIT POCKT SIZE) 4 FRASES 

MOST EPROMS/AEPLO'S IM 3 WRITES. @ S2 CLEARLY LABELLEO AUS LINES 

Ф ALL GRES UP TO 4 AT A TIME ЕШ ACCEPTS UP TO 24 1H- PIN ICS 

DATARASE || @ 1040 TIE POINTS м EXTERNAL 
FEMALE 0825 O-SUB CONNECTOR 
UP-804 $49 95 


DESCRIPTION m, IP Y GENDER CHANGERS 
| GEMDER-FF fEMALE-FEMALE 7.05 


SOE DER CUP ұзақ D 3 { t | GEWDER-MM мак МА Е 7.95 
AHT ANGLE GENDER-MF MALE-FEMALE 7.95 


PC SOLOCA кесин i ag] м. | Re LITHI <ЕМДЕН- Pa NULL MODEM 
ELEM MALE rm ja FHILM BATTERY JUMPER 
uu | ! у LOSG АХМАК р ИУ F GENDER. УСА OBS 0815 
DC PON CABLE Mat E 129. К>, t- BATTERY FOR 285 АМП : l бЕМОЕН-4-25 069-0825 
Эйс FS ACCENT S quur i P. 
105! 1.15 1.25. 125 ABOUE ANYWHERE’ 2 —1 
28. 3 - 29 _ 


ONOETUM 3 
МЕНІ THE NUMMER OF CONTACTS ІМ THE POSITION MARY ED e OF ТМЕ ORDER SY Ш ADHE*SIVE УЕ САС 
PANT МОМЯҒА USTED EXAMPI Е A 15 PIN Fc HT ANGLE MALE РС SOLOER УСА BE MOUNTING STRIP 


Шен MOUNTING HAROWARE 5% ДА THUMG ee 1155 


— RS-232 
It SOCKETS/OIP CONNECTORS | BREANKULT BOX 


ÜESCHIPTION ORDER BY CONTACTS р FOR FROUELÉSHOO NG 


ағала COMMUNICA TAS 
Е B, 18 Wi LITHIUM-JV 1.95 
SOLDERTAR SOBEKETS | кз! /ш 4 : ; Ш OPEM.CLOSE INDIVIDUAL 
WIREWHAF ЖЕТ м. НЫ 49 |1, CIRCUITS 
DF SOCKETS _ | Zier и B 20 JUMPERS CROSS- 
| ТОО ЕП SOCKETS СОММЕСТ АМҮ 2 


TELEDI ЗОСКЕТ | xXMÁAM — 13% un f 240 CHICANTS 
COMPONENT CARRIERS] ш К LEDS SHOW 


E. Оран a E cu JF Lu СЯСИТ ACTIVITY 
Pon DROPS ААИ, DET SUD ЭЕ: ДЕСІН E: н GENDER-BO 3495 зе. 


| JOR MICRODEVICES, 110 KNOWLES DRIVE , LOS GATOS, СА 95030 ground and £4.50 nk. Orders over {fa and латент order may reque 
LOCAL (408) 866-8200 FAX (408) 378-8927 TELEX 171-110 amount CA тездігін Нее арене same tan Prices тарт 


Ға change With! moles. We ale hol responsible Ime t pagraphical errors 


+ 2 RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA (408) 94 1-8881 We гетегуе Love eight Go Mert! плей ИЕ ane io wuttilule manstecione: 


АЛ вичелелбіме Subject m pide элит А full Cody of Gur imps із aviae 


HOURS: М- + й- 1 SAT. 9- 5 SUN. 12-4 when nauest. Herve pictuted may oth? іне гебгезетішіте 


= ORDER TOLL FREE 800-538-5000 


-A De ғалы чыё л 
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Jon Microdevices’ 
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INTERNAL 2400 BAUD 

Ш AUTO DIALS ANSWER 

Ш SELF TEST ON POWERS 

а FULL OR HALF DUPLEX 

B !OUCHTONE OR PULSE [HALING 

@ HAVES Е BELL SYSTEME COMPA TELE 

@ MIRROR || COMUNICA TIONS 2OFTWARE INCLUDED 
PRO-24I $129.95 
PAQ-32) оо BAUD hz CARO $59 95 
PRO-24M 2400 BAUD FOR PS 5240.95 


EXTERVAL 2400 BAUD 

Ж 2401 200 3X) HA YES COMPATIALE 

E Я БАБУ TCI READ STATUS LEDE 

@ CALL PROGAESS MONTORIO А ADAISTABLE YOLUME 
Ш ZNO PHONE JACK TOR VOICE COMERLINIC А TIONS 

@ FECUIRES SERIAL POAT & CABLE (ОР TIONAL | 
PRO-24E $169.95 
РАО. ТЕ ik) ВАУ EX IÉRNAL $09.95 


APPLE/M4ACINTOSH MODEMS 

MACINTOSH 2400 GAUD EXTERNAL AG ARQVT WITH 

CABLE ANG PROCOM M SOFTWARE 

PRO-24E£M 5195.95 
| РАО: 24А APPLE 12400 ВАЧО MODEM $176.95 

PRO-12A АРЕ é 1200 BAUD MODEM $139.85 


POCKET MODEM 


SQ es 


YOULL МЕЧЕН 

BE FAR FROM YOUR 

DATA WITH THS 5 OUNCE 

НАМО MELD POCKET MODEM 

В {200200 BAUD B BATTERY £ АС РОМЕН 

B SERIAL INTERFACE (0625) № 4 STATUS INDICATORS 
GYC-12P 

СҰС-24Р 2400 BAUD VERSION $240.95 


TACTILE FEEDBALK 'MAXE-SWITEH 
МАХ-5339 ENHANCED STYLE (SHOWN) $84.95 
МАХ -5060 ga KEY LAYOUT $64.96 


ВТС ENHANCED STYLE LAYOUT 
@ AUTOSENSE FOR XT QR AT COMPATIBLES 

№ LED INDICATORS Ш AUTO REPEAT FEATURE 
iB SEPARATE CURSOR РАП 

BTC-5339 


BTUBS KEY LAYOUT 
№ SOFTWARE AUTOSENSE РОЯ XT OR AT COPA TENES 
№ LEO INDIGATOHS Б AUTO REPEAT 

GTC-5060 539,95 
ВТС АЛИНТЕ “CLICK KEYVHDARO 
B ЕМНАМСЕО BTYLE, 101 KEY KMEVOOARD 
№ LEOIMDICATORS @ AUTO REPEAT 
KIA 


579.95 


584 85 
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OFI HANDY SCANNER 


ALL HANDY SCANNERS 

ARE NOT THE SAME! 

B INSTANTLY SCANS UP 
TO 47 WIDE IMAGES 

т 100, 200, 300, 400 ОРІ 
BOTH DIRECTIONS 

iR BAW AND З HALE-TONE 


MODES 
@ 32 LEVELS OF GRAY SCALE 
B HERCULES. COA AND EGA COMPATIBLE 
& INCLUDES HALO DPE AND IMAGE EDITOR SOFTWARE 
HS-2000 


OCF-SOFT OCR SOFTWARE $898.85 


iil dar Sc LA BLIE AH LSE POA БЕТТЕН ESS 
Д 100 ПЕЧ B МШІІШПЕЗ DANERA TERT БТН E PP 
VENUS Ш ОРАП PIRES DPP Y ORA PORT HEDILEHETI 
LMOUSE-BH 


LOGITECH 3-BLTTON ИИ ЗЕ 


tC MAGAZINE ESWTORS CHOICE, ALL MOOELS HAVE 
SERIAL SUPPORT (COMICON), 200 0 Я L RESOLUTION, 
LOTUS 1-2-3 SHELL, SELF-INSTALLING SOF TWADE AND 
"PONT EDITOR" 

LMOUSE $74.95 
LMOUSE-P SERIAL MOUSE WLOGPAIN] $89.95 
LMOUSE-BP BUS MOUSE W/LOGPAINT 58995 
LMOUSE-BPEL BUS MOLISE WRUBLISHER РКО $129.95 


, LMOUSE-BPC  BUSMOUEE wA DOPAINTI/CAD $939.95 


gd-HR. ON-LINE ORDERING! 


(408) 374-2171 


Јн" ELECTHOAIC SULLETIV BOARD OFFERS 


TECHNICAL SUPPOAT, CONFERENCING AA MORE 


BATA SWITCH BOXES 


2. WAY АН-5 
2-МАУ Rep. RSS-25 
PT сь 4 Her dc 


MOLDEO COMPUTER CABLES 
HGH QUALITY GOLD PLATED CONTACTS GABLE AND 
CONNECTORS ARE ҚҰРА SHIELDED MOLDED А$5Ё МЕН Y 
CBL-PRINTER РС PANTEA CABLE 59.95 
CHL-PRINTER-25 AZ ABOVE 25 FOCT $15 95 
CBL-PRINTER-RA AIGHT ANGLE POINTES $15.95 
GBL.DB825-MM 0828 MALE TO DAPI MALE $9.85 
CBL-DB25-MF 0825 MALE ТО 0005 FEMALE $9.85 
C&L -3-SERIAL G PIN TO 24 РІМ ВЕНА 
CBL-KBD-EXT KE YBOARD Ex TENSAON 
CBL-CNT MM 35 Pil CENTRONICS МАМ 
CBL-HO-20 20 PIN HAAD DISX CABLE 
CBL-HD-34 34 PW HARD OISK GABLE 
CBL-HD-34D 34 PIN DUAL HARD DISK 
CBL-FOC-EXT P PIN EXTERNAL FLOPPY 
CEL-MNT-9 9 PIN MONITOR EXTENSION 
CBL-MODEM 0825 ТО 0825 FEMALE 


МБА COMPATIBLE 


PACKAGE 
"649 


B Mi x 565 
МАХ 
RESOL UTION 

B бай - 0) 
16 CO O48 

@ 370 X 200 IN 
255 COLORS 

@ ІВМ ТУС 
ARAI СК 
MONITOR 

@ FULLY VGA EGA 
CGA HERCULES 
Е MONOCHROME 
COMPA TELE 

VGA-PKG 


МЕС ЭНГ ҮБҮ EC 17 2599.95 


E AUTO FREG ADJUSTMENT Б RESOLUTION AS HIGH А5 
БҰ) х560 Ж TEXT МООЕ а TEXT COLOR ЖШ INCL. ADAPTOR 
МЕС-МІДТІ 


JOR MULTI $499.95 


@ FULL FEATURED МАЛ ССАН MONITOR WITH UNLIMITEO 
COLORS BHGH RESOLUTION, 14" HOW- GLARE DISPLAY 

№ AUTO SvTTCHING № TYL/ANALOG VIDEO INPUT 

JOR MLA TI 


EGA MONITOR £399.85 


М 720% 350 MAXIMUM RESOLUTION. Ш 21 Мы OCT FITCH 
@ u^ BLACK МАТРЕХ SCREEN Б/6 COLORS SWIVEL BASE 
EGA-MONITOR 


EGA SPECIAL - SAVE $50/ 


| GUY THE REUSYS HSA AND THE МСТ EGA CARD TOGETHER 


AND SAVE БӨ JUST ЗА 


нов MONITOR 5279.95 


@ COLOR/GREENAEER SwITEH ir A bM DOT РИСН 
iB 640 x 240 RESOLUTION ШЫ" NOR GLARE SCREEN 
№ THT ANO SWIVEL BASE 

RGB.MONITOR 


FLAT SCREEN S3IF.45 


Ш LOW DISTORTION 14° GLARE-RESSTANT АМНЕН SCREEN 
@ 720% 355 MAU RESOLUTION № IBM COMPATIBLE 
TTL INPUT @ SWIVEL ВАЗЕ 

GM-488 


MONO-SAMSUNG WITH 12* SCREEN $129.85 


TILT & SWIVEL MONITOR STANDS 


45-100 $1295 | 
М5-200 SOUTLETSAND SURGE SUPPRESSOR — $38.95 | 


UPRIGHT CASE аі 


‘29995 = 


SLEEK UPRIGHT DESAIN SAVES 
SPACE, ADDS ST VLE) 
EH ACCOMMODATES ALL 
SIZES OF MOTHERRÜOARDS 
2599 W POWER SUPPLY 
INCLUOED 
MOUNTS FOR 3 FLOPPY 
B 4AHAPDDRIVES 
TURBO 1 RESET SWITCH 
SPEED ПЕР АУ, COWER 
A (зік LEDS 
INCL GUA TING HARD'YVAHE , 
FACEPLATES А SPEAKER 
CASE-100 
CASE-FLIP FORBOES MOTHERBOARDS 
CASE-SLIDE FOR 8086 MOTHERRO ал, 
CaSE-76 FOR 288 MOTHERROARDS 
CASE-JR мімі-286 W/APCAVER. SUPPLY 


POWER SUPPLIES 


ALL QUA POWER SUPPLIES ARE LE APRHOVED. 1107220 

PS-t35 Gu xt COMPARTE E 135 WATTS $59.25 
PS-150 (SM ХТ COMPATIBLE 150 WATTE $60.55 
P5-200 OMAT COMPATIBLE 200 WATTS £89.95 


Circle б on Reoder Service Cord (DEALERS: 7) 


1.44 MB ЗУ DRIVE 
“2455, ^. 


Ш ULTRA Тез DENSITY T z 
E ALSO WORMS WITH 720K DISKS 

ҒОО-144Х% SLACK FACEPLATE 

ҒОП-1,444 ВЕСЕ FACEPLATE 


FOD-SOFT SOFTWARE DRIVER 519.95 


ПЕ HEIGHT FLOPPY DISK DOHIVES 

ҒО-55В 5.147 TEAC 06 2360 $93.95 
FD-55G 81.4 TEAC DAHO 12M $122.05 
M2551À 514° FUJITSU CS OD 3600 $89.95 
M25583K sow FUnTSu Пер 124 $119.95 
РОР-360 5-1 4' 05:00 360K $59.95 
FOD-12 5 pe O50 7M $105.95 
MF355X Sur MITSUBISH | a4MBIBLAGK| $929.55 
MF355A іг DATSUBISr/|144MB BEIGE) $125.95 
FDD-3.5K 320500 /20K (BLACK) $97.95 
ЕОО-3.5А 1127 DS? 720K (BE GE) $97.95 


TAPE BACK-UP DRIVES 

ARS240% ARCHIVE ТАРЕ DRIVE хта в АГ $358.85 
АН554дА FASTER TAPE CAE АТАТ 9359.95 
AR340 30 АЯ TAPE CARTR-DGES 524,45 


DISKETTES 

N-MD2D BOX OF 10 5.1 &` 340k 0800 96.95 
N3402H BOX OF 0515" 127 м8 OSH 513.95 
М-3.505 BDA OF G3 1.2 720K 0500 

N-3,5HD BOX OF 10 3:027 1 44 ма OD 

M-MD2D BULK 3508 054 (мым 50 MEES 


DHIVE ALLESSIHHES 


FD-ARAIL МТО. RAS РОЯ AT COMPATIERE 
FD0-55MHW HALF-HEIGHT MOUNTING HARDWARE 

FD-5Y Y POWER ADAPT OR FOR OAIVES 

FD55P ВЕШЗЕГАСЕРІ, ATE FOR TEAC DRIVES $2.05 


AY Seagate 


Kils clude a Seagate hard disk drive, 
drive controger, cabres and instructions. 
HDKIT20 20 MB Sysmm Kit 
HDKIT3O 39 MB Syalem Kit 


го Mb kit 3269 
30 Mb kit $299. 


Wilh MET Cantralier 


яуа. DRIVE 
ez 


INBOARG ЗВЫРЕ 


in 


"нче"? 


UPGRADE YOUR XTTOA 386 FOR LESS THAN 3300 
@ 16 MHZ PROCESSOR HEPLACES 5028 

d МВ MEMORY INSTALLED 

@ EXPAND 10 3 MB WITH ҒРҰЫЗҮВАСЫ CARD 
B & VEAR WARRANTY 

РСІВ 1200 

PIGGYBACK MEMORY BOARDS 
РСІВ1210 wa STALLED 

РС(В1220 2 мВ INSTALLED 


$643.00 
$1195.00 


INTERFACE CARDS 


BY MODULAR CIRCUIT TECHNOLOGY 


DRIVE CONTROLLERS 


FLOPPY ГБМ CONTROLLER mpg.gs 
SINGLE SLOT COMTHOL OF 4 FLOPPIES 

@ inNTERFACES uP TO à FOO ТО АМ AM РС OA 
COMPATIALE № SUPPORTS 09/00 ANODS/00Winnd49 
МСТ-ҒОС 


Le МЫЕРРОРРТ CONTROLLER 

any VERSATILITY AMD CAPACITY TO YOUR м 
@ БІРЕОЯТ52 DRIVES, CAN МИХ 360K AND 

№ ALLOWS DATA ТӨРІ СҮРЕРЕСІ Y FriQM X5 TO ATS 

MCT-FDC-1.2 


FLOPPY/NARO CONTROLLER 9739.95 
XT SYSTEM SHORT OF SLOTS? THIS CARD TREES ONE UP! 
@ INTERFACES UP TO 2FO0S6 2 HOD З. CABLNG FOR? 
FDOnHUO № SUPPORTS BOTH 05:00 А BOO Ww 12 
MCT-FH 


№&39.95 


SHEI/SHEFLOPPYLT ARE e495 
FLOPPY) HARD HAR CONTAOL М A TALE AT DESIGN 

it SUPPORTS uP ТО > жак 720K) 1 348 FOODS 

iM SUPPORTS 2 HDD $ USING STANDARD TABLES 
МСТ-АҒН 


HARDO ПРИ ГІРҮТНҮМІЕН 

HARD (нек CONTRA: АЛ AN ECONOMICAL PARSE 
№ SUPPORTS 16 DRIVE SIZES INCLUDING 10.29.90 $ «^ B 
it DivIbE 11 ARGE OFS INTO? LOGICAL DENVES 
MCT-HOC 


mrs. 


RELL LUNTHULELER 

TRANSFER DATA 50% FASTER 

E SUPPORTS uP TO z АЦ HARD ОРЛЕ $ 
№ OtSIGNEO FOR xT COPA TIBLES 
MCT-ALL 


226/386 FLOP PTI ARG REL 9199.95 
WPRHOVE SPEED AND STORAGE OF YOUR АТ COMPATBLE 
№ SUPPOATS UP TD 2 ALL HARD DISCS ANG 2 FLOPPIES 

E SUPPORTS len 72m | 2 MB FLOPPIES 8/5257 & 35 
MCT-AFH-RLL 


— 


Mate Can | 
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JUR MICRODEVICES, 110 KNOWLES DRIVE, LOS GATOS, СА 95030 
LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110 


RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, СА (408) 947-8881 
HOURS: M-F 9-7 SAT. 9-5 SUN. 12-4 


MLLTIFL/WETIUN CARES 


МЕНЕЕ FLOPPY CONTROLLER 87.45 
А PERFECT COMPANION FOR QUA MOTHEPERHAROS 

B SUPPORTS UP TO TWO ЖОК FLOPPIES, 720% W DOE 3. 
№ SEMAL. PARALLEL GAME PORT CLOCKICALENDAR 
MCT-MIO 

М0-ЗЕНІНІ учо SERIAL POAT 515.95 


мшілттыптсанп 259.95 
УБЕ WITH МСТ FH FOR MINIMUM ОҒ SLOTS USED 

i SERIAL PORT, CLOCK CALENDAR WiTH BATTERY 
uut PORT ADDPESSABLE AS LPT OF LPT? 


RGG JGG МИЛЕГЕ ЛАМ TION 9735.55 
ADDS UP TO OMB (7 RAM TO TOUR АТ 

@ USER EXPANDABLE ТО 14 MB СА 3 МВ WIth OPTIONAL 
РАБСУВАСК BOARD (Ок STALLED) Ш INCLUDES SERIAL 


AND PARALLEL PORT 
эү 
24.35 
236/280 MULT! ND CARD 449.95 
UBE WITH WET AFH мын OF SLOTS USED 
E SERIAL PARALLEL АМО САМЄ PORTS @ USES 14% 
=e. CHIPS FOR жон ЗРЕРО OFS 


AKO-SERIAL 240 SERIAL POR 


MEMORY CARDS 


576K НАМ CARD $59.95 
A CONTIGUOUS MEMORY SOUT IN А SHORT & OF 

Ш UBER SELECTARE CONFIGURATION ЦР TG 5? 

@ USES 640 А 2520 Вам сыра (Оқ STALLED) 
NCT-RAM 


EXPANDED MEMORY CARD шен 45 
2MB OF LOTUS INTEL MICROSOFT MEMORY FOR AN ХТ 

Ш CONFORMS TO LOTUS INTEL EMS @ USER EXPAND 
ABLE TO 2 МА № CAN ВЕ L'SED AS EXPANDED OF 
CONVENTIONAL MEMORY, АААНУЗК ANE SPEILER 
MCT-EMS 

МСТ:ДЕМ5 755/388 VERSION 


МОТ-АМҒ 
МОТ-АМҒ-МС PIGGYBACK BOARO 
АЮ -SERIAL 2ND SERIAL PORT 


$23.95 


$138.35 


Terms: Minirmuum ores E10. Fen өм 

Qroond and $4.50 ale, Orducs over 1 1b and Foreign orders may require 
additonal shipping chy pes—pliezse contact (he sales óepariment for ihe 
amount. СА residenis M inc de applicatie sales tax. Prices subjecti 
то change vello natice, We pem not eepensible for typographical ener 
We reserve Ihe right to mit quantities and to subatitute munutacturer. 


“HOR MICRODE VICES IS FIRST CLASS TO DEAL 
WITH. VERY PROFESSIONAL AND FRIENDLY.” 
JA, COFFIN, ISLESBORO, МЕ 


“YOUR AVAILABILITY AND WILLINGNESS 
ТО ATTEND TO QUA NEEDS WITH PROMPT, 
COURTEOUS PERSONNEL IS GREATLY 
APPRECIATED." 

-DAKE M. DUBOIS, SAN JOSE, СА 


“SMOP-BY-PHONE COMPUTER MAIL ORDER 

HAS NEVER SEEN MORE ENJOY ABLE NOW 

THAT | HAD THE GOOD SENSE TO CALL JOR 

“ТМ SORRY NOW THAT WAITED S0 LONG." 
„K, BOGGS, PARADISE, СА 


DISPLAY ADAPTORS 
MEINOLHRÜUME SR APHILS 959.95 
TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 1-23 

т PARALLEL PRINTER PORT CONFIGURES AS LPT? ОН 
(772 Ш USES VLSI CHPS TO ENSURE НЕШАЙВ ITY 
MGT-MGP 


EGA ADAPTOR выч. че 


0% ВМ COMPATIBLE PASSES @м ЕСА DXAGNOSTICS 
@ 258K OF ЧОРО ВАМ ALL OWS bM) X 150 TN 16 CF id 
COLORS @ COMPATIBLE WITH COLOR AND MONO- 
СНЯОМЕ ADAPTORS № HERCULES COMPATIBLE 
MCT-EGA 


COLOR GRAFHIES ADAPTOR 639.95 
COMPATIBLE V^ TH IBI QRACHICS STANDARDS 

E SUPPORTS RG COLOR, A COMPOSITE MONOCHROME 
a ova X 200 RE SOLUTION, LHT PEN INTERFACE 

MCT- 


MDNDGRAPHICS MULTI HO SASF 5 
TOTAL SYSTEM CONTROL FROM & SINGLE SLOT! 
@ CTRL 2 FLOPPIES, SERIAL, FARALLEL, GAME PORT, 
CLOCK Сәл @ RUM COLOR GRAPHICS SOFTWARE DN A 


EFH5/3H5 MÜUNOSRAPNIES HO 999395 


USE TE DO EVERYTHING^ CARD TO HOOK. UP YOUR 

MONOCHPROMWE MUNI TOR, PARALLEL PRINTER, MODEN AND 

ІШҰБТКН Af THÉ SAME TIME THE ОМУ OTHER C 

YOUR SYSTEM WEEDS (5 GENDER Оен 

Ш ATCOMPATIBLE 

B 720% 348 RESOLUTION, RO Д 1322 COLUMN TEXT 

B PARALLEL , SERIAL в GAME PORTE 

iK HEACULES ССЫРАТЫҢ Е MOROGAAPHCS 

B INCLUDES SOFTWARE FOF RUNNING COLOR GRAPHICS 
PROGRAMS ON А MONDCHADME MOTOR 

MCT-MGALID 


* 


giang әлгі handling include $1.50 for 


АЈ merchandise Subject ta prior sales. А Өлі copy of our егез із 
available upon tenues- Hems pictunedimay only bo raoresentallvc 


ORDER TOLL FREE 600-538-5000 
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БІЛІП YOUR OWN SYSTEM 


от 


OVER 20,000 ЈОН SYSTEMS HAVE ALREADY 
BEEN BUILT. EASY TO ASSEMBLE IN JUST 2 
HOURS WITH А SCHEWDRIVER. 


рав SHEMINI-EHE smosz-n 


E 2 ы@ MINI-ZBO MOTHERROARD № Siz Нам MEMORY 
Ш MINA CASE vf tH POWER SUPPLY 

Ш да HEY KEYBOARD № ЦОНОСНАОНЕ MOMTOR 

№ 12 45 FLOPPY OVE d FLOPPV HARD CONTROL 

m GAAPHIGS ADAPTOR 


TO MHz TURBO HOHB £536.20 
E INCLUDES SERIAL POA. F PARALLEL FORTS, CLOCH? 
CALENDAR AND GAME ADAPTOR № RUNS COLOR 
GRAPHICS ON А MIICHADME MONITOR 

№ OTHERBOAAR № 256x Пай ЫЕАОНУ agp #75 WATT 
POWER SUPPLY g Fie TOP CASE Ig 34 Ev КРҮСОАРЮ 
№ 260K FLOPPY RAVE ШМОНОӘНАРНОВ ШО CARD 

Ш MONOCHROME MONITOR 


< MOTHERBOARDS 


ғы” 

TURBO 4.7718 MHE $95.95 
№ КТСОМРАТЕІЕ № NDRTON шт? м 177 DR A KH? 
OPERATION WITH 8088.2 АМО ОРТЮН AL BOAT 2 со 
PROCESSOM Ш FRONT PANEL LED SPEED INDICA : OR 
AND RESET SWITCH SET SUPPORTED № CHOOSE 
NORMAL; TURBO MGOE QR SOFTWARE SELECT 
PROCESSOR SPEED 
MCT-TURBO 


MCT-XMB 5-АНОАНО MOTHERBOARD $87 95 


19 MHz SINGLE CHIP $9.05 


@ AT СОМРА MELE @ MORTON Я 21 № USES LESS 
POWER. IMPROVES RELIABR ITY W КЕ” SELECTABLE 
SPEED, 4 77 MHZ ОЯ 10 MHZ № 2.2 TIMES FASTER THAN 
А STAMOARO Б RESET Sv^TCH КЕЧ ОСК В SPEED! 
POWER INDICATORS SUPPORTED 

MCT-TURBO-10 


BOeHG БЛП Miz - Ж/Д. 35 
Ш АТСОМОАТВЦЕ № LANDMARK AT ЗРЕЕО МНЕ 

B NORTON St '63 95018 (TWO ДЕНТ Six 18 

HIT) № HARDY/ARE SELECTION OF & OR 9; HH2 

№ FRONT PANEL LED INDICATOR Ш 50CkE15 FOR 

IMB OF HAM AND 80287 № ONE WAIT STATE 

g GATTERY BACKED GLO Б КЕМ (ХА 

SUPPORTED li AESET бҰЛІСІН 


МСТ-206 


I8 MH z МЫЛ 86 $339.95 


Ш AT COMPATBLE № LANDILADN, AY SPEED 132 MHZ 
a МГ 51116 м 6 MHZ. ТІ МН: Ю’ WAT SS ATE, 
12 АНГ WaT STATE) @ PYROS ASES FOR FEWER 
CHES, GREATER RELIABm IT Е 2 SUPPORTS 5:26 10255 
MEMORY № RECHAROE &DLE HIGH KAPACITY М CAO 
BATTERY № ux 16 BT SLOTS, Туа ВЛ DOTS 

@ (MOUNTS IN 5ТАМПАНП XT CASE 

MCT:M285-12 


MCT-M286 в (10 MHZ MM 80296 BOARD $299.95 


22 


JOR MICRODEVICES, 110 KNOWLES DRIVE , LOS GATOS, CA 95030 
LOCAL (408) 866-0200 FAX (408) 378-8927 TELEX 171-110 


RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA (408) 947-8881 
HOURS: M-F 9-7 SAT. 9-5 SUN. 12-4 


NEW! MOOULAR PROGRAMMING SYSTEM 


| 47 MODULAR CIRCUIT TECHNOLOGY 


THE IDEAL SYSTEM FOR DEVELOPERS; AN INTEGRATED MODULAR SYSTEM THAT EXPANDS 
AS YOUR NEEDS GROW. ALL THE MODULES USE A COMMON HOST ADAPTOR CARD SO YOU 
MEED JUST ONE SLOT TO PROGRAM EPROMS, PROMS, PALS АМО MORE. 


HOST ADAPTOR CARD 


d AuWvERSAL INTERFACE FOR АШ, THE РАОСЯАЫ 
MING MODULES 

& USER SELECTABLE PROGRAMNAGLE ADDRESSES 
PREVENT ADDRESSING CONFLICTS 

Ш WCLUDES MÉNU-DRIVEN SOFTWARE MACHAGE 

i INCLLIDES MOLDED CABLE 

МОО-МАС 


EPROM MODULE Ens. 
№ PROGRAMS 23.32 P"i EFROG. GAS EPROMS AND 


ER 
B AUTO, BLANK СНЕСКФИГЛЕЯАММЕРІҒҰ 
Ш УРР5 125. 12 75, 93.21 225 VCATS 
B HAMAL ІНТЕШІКЮЕК? INTERACTIVE. 4 CLPCK PLA SE 
PROGAAMMING ALGOTH 
МОО-МЕР 
МОО-МЕР-4 ЕСА EPROM PROGRAMMER $759 95 
МОО-МЕР-Е HJHT ысты PROGRAMMER 5259,95 
MOD-ME P-15 Six TEEN EPROM РАООАААМЕН $498.95 


GHG AL IC MODULE Bras uu 
B TESTS TTL, CMOS, OYNAI & STATIC АДМ 

B AUTO SEARCH FOR UNKNOW PART NUMBERS 

B USER PROGRAMMAER E TEST PROCEDURES 

MOD- MiG 


PAL MOGULE £299.95 


@ PROGRAMS МИ, tS, 71205 1124 PIN DEVICES 

@ Балық CHECK. PROGRAM AUTO READ мАЗТЕЯ 
VERY 5 SECURITY FUSE BLOW 

MOD-MPL 

PAL PROGRAMMING OF VELOPMENT SOFT WARE 


MOD-MPL-SOFT $99.95 


EPRUM 
PROGRAMMER 


5 Jeg 


№ CROGHAMS 27XX AND огххи LPROMS UP 17027512 

B SUPPORTS vARICRIS PROGR ALONG FORMATS A 
VOLTAGES 

E SPUT DA CONGINE CONTENTS OF SEVERAL EPRIOMS. 
ОҒ OFF ERENT SIZES 

B НЕАО WAE СОРУ ERASE CHECK 4 VERIFY 

@ SOFTWARE FOR НЕК ANG INTEL HEX FORMATS 


$29.95 


UNIVERSAL 
MODULE $499.99 


@ FROGAAME EPAOMS, FEPAOMS. PALS. BIPOLAR 
PROMS 37484 8751 SERIES DEVICES 

Ш PROGRAMS 16V8 &20V8G4LS (Gatun ARSEN-DEI 
FAOMLAT TICE. NS, 365 

№ TESTS TT CMOS, DYNAMIC д ЕТА TID RAMS 

E LOAD OMSK SAVE DISA EDIT. BLANK НЕГА 
PROGRAM. AUTO READ MASTER, VERY Y А COMPARE 

B TEXTOOL SOCKET ACCEPTS 370 &' WOE £5 FROM 
A 40 FINS 


MOD-MUP 


P 
, 


8748 MODULE $779.95 


F PROQ 8757. Brag 9748 87495 8750 EPROMS & 
PROMS 

B LOAD DISH SAVE CASK. EDT, BLANA CHECK 
PROGRAM, AUTO. READ MASTER VERIFY 6 COMPARE 

Я NORMAL & INTELLIGENT PROGRAMMING ALGORITHMS. 

MOD-MMP 


BI-PULAR MODULE $7259.95 


№ РС AMD мел NS T & SIGNE TICS НІ POLAR PROMS 
i LOAO DISK SAVE 0155, EDIT BLANK CHECR 

PROGRAM AUTO RERD MASTER VERIFY 
MOD-MBP^ 


Terms: Minimum order $10. For shipping and handling ме £3.50 for 
ground and $4.50 air, Orders over 1 16 and foreign orders may require 
addhinnmai shipping charges-—please contact (ha gales amem for the 
amount. СА residents must include appliceble sales las. Prices subjecti ta 


change withoul noice. We апе nol responsible tor typographical errors 


We reserve Ine tight to limit quantities and lo substituie manulectures. 
All merchandise subject ia prior sales. A luli copy 04 our terms is 


ағайыне upon request Hems pictured may only be represeetative 


ORDER TOLL FREE 800-538-5000 


COPYRIGHT 18809 UDR WECROOEVICES 
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Buy with 


Confidence 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc, offers this advice, “A 
knowledgeable buyer will be a 
successful buyer.” These are 
specific facts you should know 
about the prospective seller 
before placing an order: 


Ask These Important 
Questions 


е How long has the company 
been in business? 


е Does the company offer 
technical assistance? 


е Isthereaservice facility? 


* Are manufacturers warran- 
Hes handled through the 
company? 

* Does the seller have formal 
return and refund policies? 


е 15 there an additional charge 
for use of credit cards? 


© Are credit card charges held 
until time af shipment? 


¢ What are shipping costs for 
items ordered? 


© Direct Marketing Assinciation, Inc, 1988 


Reputabie computer dealers This message is brought to you 


will answer all these questions by: 

to your satisfaction. Don't the MICROCOMPUTER 
settle for less when buying your MARKETING COUNCIL 
computer hardware, software, of the Direct Marketing 
peripherals and supplies. Association, Inc. 
Purchasing Guidelines 6 E. 43rd St., 


Mew York, N Y 10017 


ММС 


MICROCOMPUTER 


е State as completely and ас- 
curately as you can what 
merchandise you want in- 
cluding brand mame, mode! 
number, catalog number. 


e Establish that the item ts im 
stock and confirm shipping 
date. 

е Confirm that the price isas 
advertised. 

€ Obtain an order number 
and identification of the 
sales representative. 


MARKETING COUNCIL 
af the Direct Marketing Авагиланоп, inc. 


» Маке a record of your 
order, noting exact price in- 
cluding shipping, date of 
order, promised shipping 
date and order number. 

| you ever have a problem, 

remember to deal first with the 
seller. [f you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6E. 43rd St., New York, 
NY 10017. 


pom 


де tenen ee" 
y 
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EDITORIAL INDEX BY COMPANY 


Ag 


İndex of companies covered in articles, columns, or news stories in this issue 
Each reference is 10 the first page of the article or section in which the company name appears 


INQUIRY # COMPANY PAGE 
A 
ADDISON-WESLEY 
PUBLISHING .. -—1 
1064 ADVANCED PROGRAMMING | 
INSTITUTE ..........................209 
1171 ALANTEC.. — ee ee 
1102 ALSOFT... HEN 
1166 AMERICAN LIQUID LIGHT ........ 55 
1132 AMIABLE TECHNOLOGIES........ 82 
APOLLO COMPUTER ,.......,....... 11 
1002 APPLECOMPUTER ,............ 1], 270 
1163 APPLIED EMGINEERING............ 65 
1049  ARTISOFT ..............................!09 
981 АЗНТОМ-ТАТЕ .. кит 
1180 AST RESEARCH.. — Qo 
1066 ASTRAL DEVELOPMENT...........97 
AUTODESK .. O—M— w— ‚| 
B 
1127 BANYAN SYSTEMS ................... 82 
BATTELLE.............. 22:9 
1157 BLUE CHIP INTERNATIONAL ..... 65 
1151 BONDWELL INDUSTRIAL..........63 
982 BORLAND 
1088  INTERNATIONAL........... 109, 135 
1117 BROOKS/COLEPUBLISHING.......82 
С 
CALERA RECOGNITION 
SYSTEMS.. —— АЙЕ 
CAMBRIDGE NORTH 
BOWBRRCA... | 
1061 CARRIER CURRENT 
TECHNOLOGIES.. — С, 
1139 CESSCOMPUTERS....... 282 
1040 CHEETAH 
INTERNATIONAL........... 109, 281 
1027 СНОСАТ BOYEKI AMERICA ...... 162 
UP. mM. 
1028 COLORGRAPHIC 
COMMUNICATIONS ..............162 
1164 COMMAND.. кеме”: 
1039 COMMODORE BUSINESS 
1168 MACHINES ................ 11,65, 109 
852 COMPAQ COMPUTER .......... 1, 177 
1065 COMPUCOM ..........................97 
COMPUTER CHESS 
ASSOCIATION ...............›...... И 
COMPUTER SCIENCE PRESS ...... 51 
ІШІ! COMPUTER TIES... — err. 
1029 CORNERSTONE 
TECHNOLOGY .....................182 
D 
DATA GENERAL.. — 
1107 DATAEASE INTERNATIONAL ..... 82 
1129 GATAPOINT.. nante osaac me A 
DELL COMPUTER...................28] 
1131 DIGITAL COMMUNICATIONS 
ASSOCIATES .........................Ё2 
1012 DIGITAL EQUIPMENT ......... > 
1007 DIGITALK... 270 
1165 DISTRIBUTED PROCESSING | 
TECHNOLOGY .................... 65 
Е 
EASTMAN КОБАК.....................1 


INQUIRY # COMPANY PAGE 
1122 EFFECTIVE DATA SOLUTIONS.... 82 
1155 Е(ЕСТРІМ...........................65 
1030 ELECTROHOME ......................162 
1031 ЕШТЕ BUSINESS 
APPLICATIONS ..................... 162 
1022 EVEREX 5Ү5ТЕМ6...................129 
F 
БАҢАШ ОМ................... ШТ 
FIBERVIEW .. IT 
1056 FLAGSTAFF ENGINEERING ......109 
1125 FORMALSOFT .. ИГ 
1130 FOUNDATIONWARE.................. 82 
1154 ЕТО DATA SYSTEMS.............. ‚... 65 
FUJITSU AMERICA ................ Mer 
С 
GENERAL ELECTRIC................ T 
1134 GENERIC SOFTWARE. ............... 82 
1113 СЕОСОМР.....................Й2 
ШӘ) hisdem T 
1108 GOLDHILL COMPUTERS........... 82 
906 GRAPHAEL .. editae"; 
1114 GRAPHICTEXT APPLICATIONS ... 82 
H 
M32 HEWLETT-PACKARD ........ 149, 162 
998 HEWLETT-PACKARD 
LABORATORIES ..................270 
HITACHI ..................... aA 
995 HONEYWELL SYSTEMS AND | 
RESEARCH CENTER..............270 
І 
989 ІСОМІХ SOFTWARE 
DEVELOPMENT ...................270 
(170 ІОЕА55ОСІАТЕб.......................65 
INFOPRO ЅҮЅТЕМЗ................... T 
1059 INFORMATION STORAGE .........109 
987 INFORMIX SOFTWARE.............135 
nI? INANC. ааа — 
1033 INTECOLOR ...........................162 
Ше ТЫ алиса 109, 281 
994 INTERACTIVE SOFTWARE 
ENGINEERING ......... eed 70 
INTERNAL REVENUE 
ra „ноен T 
1003 INTERNATIONAL META 
5Ү8ТЕМ6.................... ‚..... 270 
1045 ІМТЕНЕТЕІ.............................Ю9 
1138 МСАП................................." 
1 
JOHN WILEY & SONS ................51 
K 
999 KNOWLEDGE GARDEN ............ 270 
101! KNOWLEDGE SYSTEMS............270 
1047 KYOCERA UNISON ............. 69, 109 
1156 
1. 
1062 LANTANA TECHNOLOGY.......... 97 
1055 LDGITECH INTERNATIONAL 
SA.. илим ..109 
LSILOGIC...........—— mde T 
883 LUGARU SOFTWARE.. 197 


INQUIRY # COMPANY PAGE 
1023 LUNDEEN AND ASSOCIATES ....129 
ы 
884 MAGMA SOFTWARE 
25]. ——— - МОМ 
853 MANZANA MICROSYSTEMS .....191 
1177 МАКО TECHNOLOGIES .,........... 65 
MATHSOFT ., ананан 1 
1001 MATRIX SOFTWARE 
TECHNOLOGY .................-...270 
1060 MAXIMUM STORAGE —s" ШӨ 
1133 MENTAL AUTOMATION ............ 82 
1126 MICRO PLANNING 
INTERNATIONAL ............ T _. 
1024 MICROGRAFX ....................... 149 
141 МКЕОШІМ............................. 82 
1021 MICROSOFT ..... s11, 109, 129, 149 
1054 
851 MICROSOLUTIONS COMPUTER 
PRODUCIS..... erreur EMI 
МІСКОТЕК, EMMM—— Ш 
1034  MICROVITEC ........... НЕЕ |: 
MET PRESB ТТІ 5| 
1035 MITSUBISHI ELECTRONICS 
AMERICA ...............- —. 162 
1119 MODEL SOFTWARE .................. 8: 
1128 MODEM CONTROLS.................. 82 
MONTGOMERY SECURITIES ...... 11 
MOTOROLA, .......................11,281 
N 
1036 МАМАОШБА............................ 162 
1000 NATIONAL INSTRUMENTS ........ 270 
1105 МСК. er ас e a 
1173 МЕС AMERICA. "—" — 65 
1037 МЕС HOME ELECTRONICS 
161 U.S.A... eee eT 
NETWISE ..... Vk weil ue тазалаған D Д 
NEW YORK INSTITUTE EOF 
TECHNOLOGY .. ЕКСЕ) 
NEXT ...,...ь...»..".-(екезіьезакек, 11,205 
NKR RESEARCH...............,..... il 
1140 МОЗВТКАРАМШ5....................... 82 
WE BOWBLL, errem 11,135 
о 
1044 OASES SYSTEMS/FTL GAMES..... 109 
28 5. 1; — О 
853 OGIVAR TECHNOLOGIES... ........ 17? 
1174 ONSET COMPUTER ................... 65 
Hi ЖҰҰТОЛАНЫ........................... 270 
Жа ОЖАСЫ.......ӛӛ................. ‚11,135 
1010 OREGON SOFTWARE ...............270 
OSBORNE MCGRAW-HILL ......... 51 
Р 
1008 PARCPLACE SYSTEMS ......... 11. 270 
1052 PAUL MACE SOFTWARE .. r 109 
#118 PHASE THREE LOGIC .....,....... "к 
PIXAR .. ——— PREIS ү 
851 PRECISION .. NENNT 
PRENTICE- HALL.. pf ici goi ed 11 
1046 PRIAM... ПРОСТОРНИ" 
Q 
1042 QUARTERDECK OFFICE 
eee | 
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INQUIRY # COMPANY PAGE INQUIRY? COMPANY PAGE INQUIRY # COMPANY PAGE 
1053 QUICKSOFT....................... 97, 109 X 4. 
1063 990 XEROX SPECIAL INFORMATION 1057 ZENITH DATA SYSTEMS ........... 109 
SYSTEMS.. — ..270 1009 ZORTECH....................... «270 
R 
1115 RAINBOW BRIDGE 
SOFTWARE. „ене 54 
ТЕСТ MAN 65 COMING UP IN BYTE 
1124 ROBOTRONICS ......................... 82 
PRODUCTS IN PERSPECTIVE: 
5 _——————————————— ———————— 
SAK TECHNOLOGIES ................ HI In the front of the April BYTE wili be Microbytes, What's New, and Short 
997 SERVIOLOGIC Takes. We've scheduled hands-on looks at SideKick for Presentation 
Pd inse ce тене "e a Manager, PhotoMac, Sharp’s Wizard, Discus Rewritable, DOSTALK, 
1138 SKISOFT PUBLISHING. аай € "D System Sleuth, and Disk Technician Advanced. 
6 SOFT МАВЕНОЦВЕ................... қ i ' ' ; ; 
qo rabies ат trs eee LU E 5 April's Product Focus will be оп uninterruptible power supplies. Since we 
1101 SOFTVIEW .. 222520 MAS ran a two-part series on UPSes last year, ме уе been deluged with inquiries 
SOFTWARE PUBLISHING 11 and requests for more information. Responding to reader demand, the 
881 SOLUTION SYSTEMS ................197 BYTE Lab has taken a look at a dozen units designed to spare your equipment 
1160 SONY OF AMERICA ..................65 from the vicissitudes of the power grid. 
STANFORD UNIVERSITY ........... 11 
1004 5ТЕР8ТОМЕ......................... 270 System reviews include the CompuStar from Wells American, which offers 
1051 ее ч ” а dual-bus option and your choice of CPUs. Additionally, we'll look at the 
1123 STRADEWARE — / new Compaq Deskpro 386/20Е, 
SUN MICROSYSTEMS ................ 11 . à ' 
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HEN TIME ISN'T ON YOUR SIDE, 
OUR PORTABLE SHOULD BE. 


It's] AM. Do you know where this desktop software. And Al-expansion slots that 
morning 's report is? let you customize your system to your needs. 

With an NEC PowerMate? Portable or Also, if you're looking to tie into corpo- 
PowerMate Portable SX by your side, your rate networks and mainframes, both portables 
work is anywhere you want it to be. Which support internal modems. With clear, easy-to- 
means deadlines revolve around your life. read displays that make it easy for you to focus 
And not the other way around. on work. Even at one in the morning. 

Point is, these portable powerhouses give And when you carry home the Power- 
you the advantage of working both at the office Mate Portable SX, you're carrying the extra 
and at home. Without ever swapping com- oomph needed to run even the most complex 
puters or data. 386 software. 

Plus you get all the features of a full NEC PowerMate Portables are members 


desktop. Like compatibility with all existing of a complete line of compatible, high quality 
personal computers. Each one backed by 
NEC, a $22 billion company. Now that’s the 
туре of company you want to keep when 
you re working alone at night. 

То find out more about the PowerMate 
Portables from NEC, call us at 1-800-NEC- 
INFO (in Canada, 1-800-343-4418). 


Because when it comesto work, there's 


ro place like home. 
PowerMate Portable Пот Mate Portable 5X 
Irüef? 80286 eter provetion ітгі 3065.4." aecreprocensor 
[0/8 Мг speed Fi МИ 
memoryia 4.6 MH aem y o I6 ШЛ 
EGA rerodunpw on d back ін LCD display VGA rerai pu а gui [Артын ditis 
Са: е. МЕС, toformatesn System, Joc. 1414 А{ба&ўасзц5с11% Лас, Dept 1610, Boxborough, MA 00719 
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Tandy Computers: The broadest line of PCs in America. 
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Тап 
4000 LX : | 


Get the power 
| and performance 
of Intel's 80386 
„„at 20 MHz. 


hub of a powerful multiuser office 
system running SCO™ XENIX® 
software. And as a network file 
server in а 3Com® workgroup, the 
4000 LX provides 20 MHz perform- 
ance for exceptionally high-speed 
data transfer. 


The Tandy 4000 LX is highly ex- 
pandable. Three front-panel device 
slots and eight expansion slots give 
power users the flexibility needed 
in configuring the optimum sys- 
tem. VGA graphics for desktop 
publishing, an Intel 80387 math 


To streamline your heavy busi- 
ness workload, turn to the Tandy 
4000 LX. With its 32-bit Intel® 
80386 microprocessor operating at 
20 MHz, the 4000 LX delivers а 
new level of performance to data- 
base management and sophisti- 
cated computer-aided design. 


Two megabytes of zero wait-state 
memory make the 4000 LX ready 
to use with MS® OS/2, as well as 
MS-DOS® software. With this 
much memory standard, the Tandy 
4000 LX is also ready to use as the 


Tandy Computers: Because there is no better value" 


Intel/Reg. TM and 386/TM Intel Corp. MS, MS-DOS and XENIX/Reg. TM Microsoft Corp. 
SCO/TM The Santa Cruz Operation. 3Com/Reg. TM 3Com Corp. 


Circle 218 on Reader Service Card 


coprocessor for math-intensive ap- 
plications and SCSI technology for 
high-performance disk storage are 
but a few of the many expansion 
options available. 


The Tandy 4000 LX comple- 
ments our Tandy 4000—a 386" 
machine operating at 16 MHz. 
The ІМВ Тапау 4000 is the cost- 
effective solution for many high- 
performance applications. 


The new generation Tandy 4000 
LX. From the best-selling family of 
PC compatibles made in America. 

& 


A DIVISION OF TANDY CORPORATION 


